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WARRANTY 

1. CT Systems warrants all instruments against defects in 
material and workmanship for a period of one year after 
shipment. CT Systems agrees to repair or replace any assembly 
or component (except batteries) found to be defective undo' 
normal uae during this period. CT Systems* obligation under this 
warranty is limited solely to repairing any such instrument 
which, in CT Systems* sole opinion, proves to be defective within 
the scope of the warranty when returned to the factory or to an 
authorized service center. This warranty may, at CT Systems* 
sole discretion, be void if the instrument ownership is changed 
during the warranty period. 

CT Systems will assume all responsibility for UPS surface 
shipping charges for any warranty claims during the first thirty 
days from shipment date. After the first thirty days, CT Systems 
will assume responsibility for one way shipping charges, UPS 
surface, FOB customer’s destination, during the warranty period. 
Should the customer desire an alternate method of shipping, he 
will be responsible for the difference between the UPS surface 
rate and the higher rate. 

This warranty does not apply to any products repaired or altered 
by persons not authorized by CT Systems , or not in accordance 
with instructions furnished by CT Systems. If the instrument is 
defective as a result of misuse, improper repair, abnormal 
conditions or operations, repairs will be billed as per the CT 
Systems non-warranty program. 

CT Systems assumes no responsibility for it‘s products being used 
in a hazardous or dangerous manner either alone or in 
conjunction with other equipment. CT Systems assumes no 
liability for secondary charges or consequential damages and, in 
any event, CT Systems* liability for breach of warranty shall not 
exceed the purchase price of the specific instrument shipped and 
against which a claim is made. 

This warranty is in lieu of all other warranties, expressed or 
implied, and no representative or person is authorized to 
represent or assume for CT Systems any liability in connection 
with the sale of our products other than set forth herein. 
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WARRANTY PROGRAM 

CT Systems further warrants each new instrument for an 
additional one year period at a subassembly level. This additional 
year warranty is limited to board replacement, exchange or 
repair at the sole discretion of CT Systems. The following 
specific steps must be followed to implement a subassembly 
replacement, exchange .repair or instrument return. 

A. The customer MUST obtain a RETURN AUTHORIZATION 
NUMBER from the Customer Service Department. CT Systems 
accepts no liability for any instrument or subassembly returned 
to the factory without that number. Any correspondence 
regarding that instrument or subassembly should be referenced 
to that number. 

B. A tag will be attached to any replacement subassembly sent 
byCT Systems. This tag will be clearly marked that it MUST be 
returned with the customer's subassembly being sent to CT 
Systems. 

C. At the time a used replacement subassembly is sent by CT 
Systems, an invoice will be suspence-issued in the amount of 
5058 of new subassembly price, but held for no more than thirty 
days, pending return of the customer's subassembly. If the 
subassembly WITH TAG ATTACHED has not been returned within 
approximately twenty days, Customer Service will call to remind 
the customer that 8n invoice is pending. If the board, WITH TAG 
ATTACHED, is not returned, the Invoice will be issued. 

NON-WARRANTY 

1. Subassembly replacement will be provided to the customer 
at 25$ of the used subassembly price, pending the return of the 
item to be repaired. If necessary, a new subassembly may be 
provided at 75$ of the new price, with an additional 25$ 
suspence invoiced, pending return of the used subassembly. 

2. Instrument repairs will be estimated and Customer Service 
will call prior to beginning work. 

3. Any instrument repaired under non-warranty will be 
completely recalibrated and will be afforded an additional 45 day 
parts and labor warranty. 

4 If the customer elects not to opt for the complete 
recalibration and extended 45 day warranty, then the repairs 
will be billed at an hourly rate, plus parts to fix the specific 
problem. Under these circumstances, a 45 day warranty will be 
extended to cover only those specific items repaired. If, in the 
process of repairing the instrument, other problems are 
discovered by Customer Service, the customer will be notified 
prior to any additional work being performed. 
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SECTION 1 

GENERAL INFORMATION 


1.1 INTRODUCTION 

The COMTEST SYSTEMS, Inc. Model 3100 is a compact, 
microprocessor controlled Service Monitor for testing FM, AM, 
and SSB transceivers. Its microprocessor provides it with 
extreme versatility and user friendliness. Its low weight and 
optional D.C. powered version permit convenient field use, from 
either internal battery or external 12 VDC sources. 

The Model 3100 will generate and receive from 400 KHz to 
1000 MHz in 100 Hz steps, but with a usable range from 100 
KHz. Internal modulation sources provide a variety of choices 
covering most industry standard coded squelch formats. The 
generator output is continuously variable from 0.03 plVRMS to 
316 mVRMS. 

An internal CRT display shows modulation waveforms or a 
spectrum analyzer display, and may also be used as an 
oscilloscope. A meter reads Modulation, A.C. RMS volts, SINAD, 
or R.F. power. 

In receive mode, the LCD display shows carrier frequency error, 
modulation frequency and decoded sub tones or digital coded 
squelch. 
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1.2 SPEC!FtCATlONS 


1.2.1 GENERATE MODE 

1.2.1.1 FREQUENCY 

Range* 

Resolution 
Delta Frequency 

Generator Offset 

Sweep Generator 

Accuracy 

1.2.1.2 R.F. OUTPUT 

Range 
Impedance 
Level Accuracy 

Spectral Purity 

Residual FM 


400 KHz to 999.9999 MHz 
*Usable range from 100 KHz 

100 Hz steps 

Varies frequency in 100 Hz 
steps to ± 10 KHz 

0 to t 12 MHz in 10 KHz steps 
or + 45 MHz 

Variable 500 KHz to 10 MHz 
around center frequency 

See Time Base 


0.03 |iV to 316 mV 
50 0 

0.2 jiV ± 1.5dB 

0.2 to 30 pV ± 2dB 
30 pV to 224 mV ± 3dB 

Non-harmonic <-50dBc within 30 
KHz of carrier (all land mobile 
bands). Others: 2 signals, FI and 
F2, FI « Fc + 21.5 MHz, <5 mV. F2 
« Fc + 43 MHz, same level as Fc 

<50 Hz (300-3000 Hz BW) 


Page 2 



1.2.1.3 MODULATION 


FM 


Deviation 

Frequency 

Accuracy @ 1 KHz 
External Input 

+ 18 KHz peak 

10 Hz to 10 KHz 
± 4% @ 5 KHz 

Variable, 600 mV for 5 KHz 
nominal 

AM 

Depth 

Frequency 

Accuracy @ 1 KHz 
External Input 

• 80%, <5% distortion 

50 Hz to 10 KHz 
±4% @ 5 KHz 

Variable, IV for 100% 
nominal 

PM 

Deviation 

Frequency 

Accuracy @ 1 KHz 
External Input 

± 18 radians 

300 Hz to 10 KHz 
±5% of full scale 

Variable, 600 mV for 5 rad 
nominal 

, MIC INPUT 

5 KHz limiting in FM mode 

.2.2 RECEIVE MODE 


.2.2.1 FREQUENCY 


Range 

100 KHz to 999.9999 MHz 

Resolution 

100 Hz steps 

Sensitivity 

2 pV for 12 dBSINAD typical 

Bandwidth 

Narrow 7 KHz 

Wide 100 KHz 

Accuracy 

See Time Base 
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1.2.2.2 MODULATION MEASUREMENT MODE 


Deviation 
Frequency 
Accuracy @ 1 KHz 
FM Markers 


AM 

Depth 
Frequency 
Accuracy @ 1 KHz 

PM 

Deviation 
Frequency 
Accuracy @ 1 KHz 

SSB 

1.2.2.3 SPECTRUM ANALYZER MODE 
FREQUENCY 


SPAN 


RANGE 


BANDWIDTH 


LOG SCALE ACCURACY 
MARKER 


± 18 KHz peak 
10 Hz to 10 KHz 
±4% of full scale 
±600 Hz and +5 KHz 
5% accuracy 


0 to 90% 

50 Hz to 10 KHz 
±5% of full scale 


±18 Radians 
300 Hz to 5 KHz 
±5% of full scale 

Provides BFO 


1 MHz to 999.9999 MHz, 


500 KHz to 10 MHz 
continuously variable 

+10 dBm to -100 dBm, 

40 dB internal RF pads 
70 dB log display 

Narrow 15 KHz 

Wide 80 KHz 

±2 dB (0 to -60 dB ref) 

Positioned directly on the display 
where the RF center frequency is 
tuned 
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1.2.3 INSTRUMENT FUNCTIONS 


1.2.3.1 FREQUENCY COUNTER/DECODER MODES 

Display 4-digit LCD 


Accuracy 


Time Base +1 count 


MODES 


RANGE 


RESOLUTION 


Bar Graph Freq. Error 

Modulation 

Subtone 

External Counter * 


0 to ± 9999 Hz 
10 to 9999 Hz 
50 to 270 Hz 
10 to 9999 Hz 


*Usable frequency range to 19,999 KHz 


1 Hz, 10 Hz 
1 Hz 
0.1 Hz 
1 Hz 


DIGITAL SQUELCH DECODE 

Automatic display of normal and inverted codes 


1.2.3.2 POWER METER 


Range 


Oto 15 Watts 
0 to 150 Watts 


Accuracy 


Maximum Power 


7% of reading ± 3% FS to 600 MHz 
20% of reading ± 3% FS to 1 GHz 

150 Watts until the overtemp 
indicator lights and the audible 
alarm sounds (« 1 minute) 


1.2.3.3 SINAD 

Frequency 
Range 
Accuracy 
Input Range 


1 KHz 

0 to 30 dB True RMS, Linear Scale 

±0.5 dB @ 12 dB 

200 mVRMS to 6 VRMS 
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1.2.3.4 TRUE RMS AC VOLTMETER 


Frequency 
Range 
Accuracy 
Input Impedance 
1.2.3.5 OSCILLOSCOPE 


10 Hz to 100 KHz 
0 to 10 VRMS 
± 5% of full scale 
100 KQ nominal 


Frequency 

Range 

Accuracy 

Input Impedance 

Horizontal Sweep Range 


DC to 100 KHz 
0 to ± 14 V peak 
± 5% of full deflection 
100 KO nominal 

0.01, 0.1, 1, and 10 ms/div, +10% 
External and automatic lissajous 


1.2.3.6 INTERNAL MODULATION SOURCES 


Fixed 1 KHz <1% distortion, 1.5 VRMS 

Audio Synthesizer 

Range 10.00 to 9999 Hz, step size 

to .01 HZ 


Resolution 

Distortion 

Modes 


Digital Squelch 


4 Digits 
< 1 % 

Continuous, or Burst 
Two-tone Sequential 
5/6 Tone 

all normal and inverted'codes 


DTMF 


Full 16-key touchpad, with 
11-digit group storage 
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1.2.3.7 TIME BASE 

Standard TCXO 

Temperature Stability ±0.5 ppm, 0*C to 50*C 

Aging ±1 ppm per year 

1.2.3.8 SPECIAL FUNCTIONS 

Programable step size for RF/Audio frequencies 

20 complete sets of non-volatile storage registers for all 
keyboard settings 

Self-diagnostics monitors major instrument parameters 
1.2.4 GENERAL 

Operating Temperature O'C to 50'C 

Storage Temperature -40'C to 85“C 

Power 103/117/220/240 VAC 

±10%, ~60VA 

Mechanical 34 lbs, 15"W by 7-3/16"H 

by I7-1/2T) 

1.3 ACCESSORIES 

Protective Front Cover 
Operator’s Manual 
Telescoping Antenna 
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1.4 OPTIONS 


3108 Cellular Radio Testing 
External Keyboard 
Microphone 

High Stability Time Base 

Protective Soft Cover 

DC Operation * 

Battery Operation * 

(must order DC option also) 

Accessory Kit (includes microphone, antenna 
"N" to BNC adapter, scope probe, RF cables 
and SI NAD test cable) 


* Specify 117V or 230V Operation 



SECTION 2 


INSTALLATION 

2.1 INTRODUCTION 

The CT SYSTEMS, Inc. Model 3100 Is a rugged piece of precision 
test equipment designed for portability. Although it is quite 
commonly used as a laboratory instrument, it is also weil 
suited for field use. 

2.2 UNPACKING AND INSPECTION 

When unpacking the instrument, inspect the shipping container 
and instrument for shipping damage. Save the shipping carton 
and packing materials for possible future use. 

WARNING 

INSTRUMENT CONTAINS LITHIUM BATTERY 

The microprocessor uses a lithium battery to retain memory 
when power is off. Lithium batteries are classified as 
hazardous materials. The lithium metal in the battery is a very 
active material which burns in the presence of water or high 
humidity. Do not incinerate, attempt to charge, or solder 
directly to the case. Do not dispose of the battery in ordinary 
trash. Consult state and local codes for disposal. 

The Instrument was inspected, given final operational and 
quality control tests, then carefully packaged for shipment, and 
should operate in accordance with the information contained in 
this manual. 

If the instrument received has been damaged in transit, notify 
the carrier and your CT SYSTEMS, Inc. Customer Service 
representative. The representative will immediately arrange 
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for either replacement or repair of your instrument without 
waiting for damage claim settlements. 


FOR CUSTOMER SERVICE call: 

CT SYSTEMS, INC. . 

5245 HORNET AVENUE 
P.O. Box 470 
Beech Grove, IN 46107 
317-787-5721 

(or toll free outside Indiana) 

1-800-245-6356 

Ask for the TWO-WAY SERVICE DEPT. 


2.3 WARRANTY INFORMATION 

The Model 3100 is covered by a first year parts and labor 
warranty, and a second year module exchange program. 

2.4 PREPARATION FOR USE 

Before line power is applied, the meter should read zero, when 
placed in a normal operating position on a bench. If it does not 
read zero, insert a blade screwdriver into the opening below 
the meter and mechanically adjust it to zero. 

2.5 POWER REQUIREMENTS 

The instrument can operate from various sources of primary 
power selectable by the operator. The options for AC power 
are: 103 / 117 / 220 / 240 VAC 50/60 Hz at 60 VA. The 
three-conductor power cord provides a ground connection when 
it is connected to a properly grounded outlet. 
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With the optional D.C. powered instrument, it can also be 
operated from external D.C. power or the internal battery. On 
external D.C. power the instrument requires 10.8 to 14.5 VDC. 
Allow 16 hours of charging before using the instrument on 
internal battery power. For further details see Section 2.8. 

For use with other primary power sources, please consult your 
Customer Service Representative. 

2.6 ENVIRONMENTAL CONSIDERATIONS 

The instrument comes equipped with bottom and rear panel 
feet. The rear panel feet also serve as cord wraps. It is also 
equipped with a carrying handle which can be used as a stand 
for the instrument. These features, as well as its small size 
and light weight, permit easy access in confined working 
spaces. 

The instrument is designed to operate between O'C. and SO’C., 
and should be used in areas where air flow around the 
instrument is not restricted. Do not permit the ventilation 
ports to be blocked or restricted, and NEVER operate the unit 
within its protective cloth cover. 


NOTE 

Exceeding the upper or lower temperature limits for extended 
periods, may not result in damage to the instrument but may 
cause degraded performance. 

2.7 ENERGIZING THE INSTRUMENT 

After careful visual inspection, you may proceed to connect the 
monitor to a primary power source and depress the ON/OFF 
switch. Initially, the monitor will energize all segments of the 
LCD display for a few seconds. Then it will enter a diagnostic 
mode during which it will check various critical points within 
the instrument. If a problem is found, the instrument will 
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display an error message on the LCD display, which will 
indicate an abnormal condition. 

The instrument diagnostics continue to monitor the critical 
points as long as the monitor is in use. If an error message is 
displayed, you should contact your Customer Service 
Representative and describe the message on the LCD. If the 
instrument displays A8 UNCAL or A6 UNCAL check your line 
voltage and adjust the line voltage switches on the rear panel. 


SWITCH 

LINE VOLTAGE 

FUSE 

a 

0 

103 ± 10* 

1.25 A 

a 

a 

1 17 ± 10* 

a 

a 

220 ± 10* 

0.6 A 

D 

a 

240 i 1 OX 


H 


If no problems are found by the diagnostic program, the 
instrument will establish the conditions last entered on the 
keyboard. If the LCD displays RCL FAIL, and then 162.4000 
Mhz, check the contacts on the lithium battery on the processor 
board. The Model 3100 Service Monitor is now ready for use. 
See Section 4 for operating instructions. 
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2.8 INTERNAL DC POWER OPTION 

The Model 3100 may be ordered with an External DC option 
which allows operation from either AC, or a DC source of 10.8 
to 14.5 Volts at * 6 amps. The DC-powered units have a switch 
on the rear panel labeled INT/EXT. When the switch is in the 
EXTernal position, the instrument will be operated from a DC 
source connected to the RED and BLACK banana jacks on the rear 
panel. The red connector is for the positive and the black is for 
the negative. The instrument will operate on AC if the switch 
is.set to the INTernal position and the AC power cord is plugged 
into an appropriate 117 Volt power source. 

The DC-powered unit may also be provided with an optional 
internal battery. To access the battery compartment, the 
bottom cover must be removed. If the internal battery is 
installed and the rear-panel switch is set to INT, the 
instrument will operate when connected to AC power, or from 
the battery when not plugged in to an AC source. The battery 
will provide approximately 30 minutes of operation when the 
battery is new, and fully charged. The battery will charge to 
90% of capacity in 1 hour with the instrument plugged in to AC 
and the power switch off. If the instrument is in use, it may 
take 8 to 10 hours to obtain a full charge on the battery. 
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INSTALLING A DC BATTERY PACK: 



1. Remove the bottom cover of the unit. 

2. Remove the battery compartment cover. 

3. Install the battery pack and plug in the connector. 

4. Replace covers. 

5. Read Section 2.7 before energizing the unit. 

BATTERY PACK CONDITIONING: 

The usable life of the battery pack depends upon the frequency 
of use. After many repeated charge/discharge cycles, lead-acid 
battery cells become unequal, reducing the available charge. 
When the battery will only operate the instrument for « 20 
minutes, some increase in capacity may be gained by 
re-conditioning the battery pack. 

To re-condition the battery pack, first float-charge at 14.2 
Volts until the current drops to zero (approximately 8 hours). 
Then overcharge at 0.5 Amps for 30 hours. This over-charging 
procedure does reduce the longevity of the battery, so it should 
only be done when the capacity of the battery has reached a 
state of being almost unusable. Re-conditioning may be 
performed two or three times in the lifetime of the battery 
pack. When this procedure will no longer return the battery to 
a condition which will operate the instrument for » 25 
minutes, a new battery pack is indicated. 
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SECTION 3 


CONTROLS 

3.1 Oscilloscope/ Spectrum Analyzer 
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DDDDD ODD 


I I n n n r-i n ** i 

1. Controls the vertical position of the trace on the oscilloscope. 
It is not active in the Analyzer mode. Pull the knob to AC couple 
the oscilloscope (Volts mode only). 

2. Varies the vertical gain of the oscilloscope. The full CW detent 
position provides calibrated levels which match the CRT graticule 
and the meter. 

3. Provides variable control of the horizontal sweep speed of the 
oscilloscope. The full CW detent position provides calibrated 
sweep speeds. The control is not active in Lissajous, External or 
Scan modes. 

4. Controls the horizontal position of the CRT trace. For Lissajous 
mode, pull the knob and set the Audio Generator for the desired X 
axis input and frequency. 


Panfl IP 

















n n n n n r* A 


5. The four buttons select 10msec, 1msec, ,1msec or .01 msec/di v 
sweep speeds. They are not active in External Horizontal or Scan 
modes. 

6. Selects the External Horizontal mode when depressed. It is not 
active in Scan mode. 


7. The buttons select electronic calibration lines on the 
oscilloscope for FM deviations of +5 KHz or +600 Hz. The 
calibration lines are accurate regardless of the position of the 
Vertical Gain control. These calibration lines are available only in 
RCV or DPLX/RCV FM MOD mode. 



8. The buttons select 0, 20, or 40 dB of RF input attenuation 
(±10dBm, -10,-30 dBm top scale reference) for the Spectrum 
Analyzer. They are active only in the Analyzer mode. 
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9. Enables an "intensified spot" video marker at the selected RCV 
frequency. It eliminates the need for accurate horizontal position 
when in Scan mode. It is active only in SCAN mode. 

10. Selects Spectrum Analyzer mode in RCV, or Sweep mode in 
GEN. 



11. Controls the Analyzer “window" width in RCV, or the Sweep 
width in GEN mode. Minimum 50 KHz/div (CCW), or maximum 
1 MHz/div (CW). 

12. ON/OFF control energizes the instrument. It does not need to 
be on'to charge the battery in the optional DC powered instrument. 

13. External Horizontal oscilloscope input. Active only when EXT 
HORIZ (*6 above) has been selected. 

14. External Vertical input for the oscilloscope, voltmeter, and 
SINAD meter. 

15. LED indicates adequate amplitude to operate the SINAD meter. 


3.2 MODULATION/AUDIO 

1. EXT LVL controls the level of external modulation sources 
applied to the EXT MOD connector. 

2. MODULATION buttons select modulation types of AM, SSB, 

CW (none), FM, or #M for generate or receive modes. In the generate 
mode, SSB produces standard AM modulation. 
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3. AUDIO/CODE LVL controls the level of the AUDIO GEN, and the 
special signaling functions 2 TONE, 5/6 TONE, DTMF, and DIG. 

4. CONT &. BURST buttons select continious or burst modes of the 
AUDIO GEN, and the 2 TONE, 5/6 TONE, and DIG signaling functions. 
In the AUDIO GEN mode, the signal remains on as long as the BURST 
button is held depressed. In 2 TONE, 5/6 TONE, or DIG modes, one 
DTMF sequence of signals is generated each time the button is 
depressed. 

5. 1 KHz button selects a fixed 1 KHz tone. 

6,7 The large knob controls the level of the fixed 1 KHz tone, and 
the small knob controls the speaker volume. 

8. EXT MOD connector is the input connector for external 
modulation sources. 

9. DEMOD OUT connector is the output connector for the 
de-modulated received signal. 


10. MOD OUT is the output connector for the composite modulation 
from all internal and external sources. 
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3.3 KEYBOARD 


A. Function 

STO function stores a complete set of keyboard entries 
(Frequency, Audio Tone, Generate Mode, etc.) about the current 
setup in one of twenty selectable memory locations. Locations are 
designated 0 thru 9 and .0 thru .9. 

RCL function recalls complete setups from one of twenty 

selectable memory locations. 

STEP SIZE function allows programming of RF FREQ, GEN OFFST, or 
AUDIO GEN step sizes. 

AF function allows the RF frequency to be “rocked" around the 
selected center frequency, +10 KHz, with the up/down controls in 
100Hz steps. 


f. 
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RF FREQ function allows entry of a new RF frequency setting. 

GEN OFFSET function allows entry of an amount by which the 
generate frequency may.be offset from the receive frequency. This 
function is enabled only in the DPLX/RCV mode. 

AUDIO GEN function allows entry of a selected audio frequency. 
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SQUELCH CODE function allows the choice of special signaling 
function (blue lettered keys in the data section). 

B. DATA 

The DATA key section consists of twelve keys arranged like a 
standard calculator keyboard for the digits 0 thru 9, decimal arid 
CHS (change sign). These are followed by three "de-limiter" keys; 
MHz/sec, KHz/msec, and Hz/ENCQDE. All numerical data entries 
must be followed by an appropriate de-limiter before the data will 
be accepted. 


E.g. RF FREQ 461.375 MHz, or AUDIO GEN 136.4 Hz 
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Also, UP and DOWN keys are provided, for stepping data (by a 
desired step size) such as RF frequency, GEN OFFST frequency, and 
AUDIO GEN frequency. A single push of the button produces a 
single increment in the indicated direction, while holding the 
button down will produce consecutive steps at a ten step per 
second rate. Data keys marked in blue are associated with special 
signaling functions, and are used after selecting the function 
SQUELCH CODE. When the display prompts FORMAT-, select one of 
the choices marked in blue (DTMF, 5 TNE, 2 TNE, DIG), then enter 
data. 
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C. MODE 

GEN mode selects the generate function. The Mod meter and the 
oscilloscope display the audio waveform applied to the modulator 
when MOD has been selected in the meter section. 

SCAN produces an RF Sweep when in GEN mode. 

RCV mode selects the receive, or monitor function, in this mode, 
the RF output is turned off. The Mod meter and the oscilloscope 
display the de-modulated audio signal. SCAN produces a spectrum 
analyzer display. 

DPLX/RCV mode selects a simultaneous generate-and-receive 
mode of operation. In this mode the generate frequency may be 
offset from the displayed receive frequency. The Mod meter and 
oscilloscope display the received, de-modulated signal. 



D. DSPL 

FREQ ERROR displays the difference between the received signal 
frequency and the selected receive frequency. SHIFT, FREQ ERROR 
displays a bar-graph analog display of frequency error. If the 
frequency error is less than 100 Hz for five seconds, the counter 
automatically shifts from 10 Hz resolution to 1 Hz resolution. 

MOD FREQ displays the frequency of any tone modulation from 10 
Hz to 9.999 KHz, 1 Hz resolution, with a usable range to 19.999 
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KHz. If the frequency is over (or equal to) 10 KHz you won't see 
the "1" but there will be an "OVFL" indication on the display. 

SUB TONE displays a count, to .1 Hz resolution, of any modulating 
frequency between 50 Hz and 270 Hz, regardless of whether or not 
any other modulation, including voice, is present on the received 
signal. 

SHIFT SUB TONE displays decoded digital squelch codes, it will 
automatically display both the normal and inverted code. 


3.4 METER 


1. The meter measures peak modulation or True RMS volts on the 
top two-scales, watts of RF power on the third scale, and dB's of 
SINAD on the bottom scale. In the MOD, SINAD, and VOLTS modes, 
the meter and the oscilloscope display the same information. 


2. Annunciator LED's on the left side of the meter indicate which 
parameter has been selected. 
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3. The MOD button selects modulation to be metered, in GEN mode, 
the meter measures the audio signal which is being applied to the 
modulator. In RCV mode, or DPLX/RCV mode, the meter measures 
the de-modulated audio from the received signal. 

4. The SINAD button selects SINAD information to be displayed, 
and is active in all modes with audio from a receiver applied to 
the EXT VERT connector. 

5. The VOLTS button selects True RMS voltage to be displayed. It 
is active in all modes. The VOLTS mode measures the signal 
applied to the EXT VERT connector. 

6. The WATTS button selects measurment of RF power applied to 
the RF IN/OUT connector. The RVS PWR/jiV indicator illuminates 
when greater than 100 mw has been applied to the connector. 

7. The button selects a full scale of 1.8 (top scale) for Mod or 
Volts, or a full scale of 15 for Watts. The range selections do not 
affect the SINAD scale. 

8. The button selects a full scale of 6 (second scale) for Mod or 
Volts, or a full scale of 150 for Watts. 

9. The button selects a full scale of 18 (top scale) for Mod or 
Volts. 


3.5 OUTPUT LEVEL 

1. The variable level control (vernier) adjusts the RF output over a 
23 dB range. It is calibrated in Volts (outer scale) and dB (inner 
scale). 

2. The RF OFF button shuts off the RF output. The LED above the 
button indicates NO RF OUT when it is lighted. The RF is always 
off during RCV mode. When in the SEN or DPLX/RCV modes, 
selecting RF OFF will allow keying the RF from 8 
microphone connected to the re or panel NIC jack. 
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3. The button selects mv or jjv multiplied by 0.1. 

4. The button selects mv or piv multiplied by 1. 


OUTPUT LEVEL 



LfM AND C\f ONLY-1 


5. The button selects mv or ptv multiplied by 10. 

6. The button selects mv or jjv multiplied by 100. 

7. The button selects ptv output levels. 

8. The button selects mv output levels. 


NOTE 

When keying power into the RF IN/OUT connector, RF output power 
is limited to the ptv ranges regardless of whether or not mv is 
selected. 

3.6 IN/OUT 

1. ANT connector is the input to the monitor for "off the air” 
signals. CAUTION: 100 mw max! 


Paqe 24 



2. SIG LEV indicates that the receiver is unsquelched when the 
LED is lighted. 



RCVR 



3. SQUELCH control sets the receiver squelch level. 

4. RCVR button selects NORMal or RVS (REVERSE) L.O. injection. 
It is used to identify images in Spectrum Analyzer operation. 

5. BW button selects either WIDE (100 KHz), or NAR (7 KHz) 
bandwidths for the receiver IF. 

BY 

NAR 
VIDE 

RVS PVR / piV 

• 6 

LOAD 
OVER TEMP 

• 7 


RF IN/OUT 



6. RVS PWR/jiV indicates that RF is being applied to the RF 
IN/OUT connector (generator output is limited to jiv ranges). 
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7. LOAD QVERTEhP indicates that the internal load has reached a 
temperature of 100°C., accompanied by an audible alarm. 

Immediately disconnect the source when this occurs and 
allow the internal load to cool down. 

8. RF IN/OUT is the connector for the generator output arid for 
transmitter testing. 


3,7 LCD DISPLAY 



The LCD display is organized in four sections: the upper section, 
the center section, the lower left section and the lower right 
section. 

The upper section is used to display the RF frequency to which the 
generator is tuned in GEM mode, or the RF frequency to which the 
receiver is tuned in RCV or DPLX/RCV modes. It is also used to 
show STO/RCL information, diagnostic messages and tone 
signaling information. 

The thin center section is used to display mode annunciators such 
as RCV, DPLX/RCV and GEN on the left side, and AF or GEN OFFST on 
the right side. The AF and GEN OFFST annunciators are 
reminders that the generate RF frequency does not match 
the frequency displayed in the top section. 
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BFFRE0 162.4000™. 

PPLX RCV 1 GENOFFST 

AUD GEN 136.4 Hz 


The lower left section is used to describe the data displayed in the 
lower right section. The descriptions include: AUDIO GN, AUD 
STEP, RF STEP, GEN OFST, AF, FREQ ERR, MOD FREQ, SUBTONE, DIG 
RCV, and tone signaling information such as TONE A, DUR A, DELAY 
A, TONE B, etc. (for TWO TONE), the presently stored DTMF number, 
or the presently entered code for 5/6 TONE. It may also display a 
bar graph of FREQ ERR. 

The lower right section displays data for the functions described 
in the lower left section. 
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SECTION 4 


OPERATION 

4.1 USING THE KEYBOARD 

The keyboard is arranged in four sections. Reading from left 
to right they are: FUNCTION, DATA, MODE, and DISPLAY. 
Generally, an entry will be made in the same fashion: first 
selecting a function, then entering data or selecting a mode or 
a display. The DATA section is arranged in the manner of a 
standard calculator keyboard, with data keys, decimal, and 
de-limiter keys. Entry of numerical data must be followed by a 
de-limiter so that the processor knows that the sequence of 
numbers is complete, and may be acted upon. 



With the use of de-limiters to tell the processor when the entry 
is complete, there is no need to enter leading or trailing zeros. 
Also, since the data is not acted upon until it is complete, 
incorrect entrys may be erased by simply re-selecting the 
function, and re-entering the data. 
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The following examples of typical operations will explain the 
general use of the keyboard. First select the function you want, 
then enter the data, and last, enter the delimiter. 


To set the RF Frequency to 162.4 MHz, 

perform the following keystrokes: 



The RF Frequency may be programed to be stepped in increments 
of your choice ( channel spacings, for example). 


To set the RF Frequency Step Size, 

perform the following keystrokes: 



Now the up/down keys may be used to step the RF Frequency in 
25 KHz increments. A single depression of the key will move the 
frequency 25 KHz. Holding the key down will produce consecutive 
25 KHz increments at a rate of 10 per second. 






























































In the same manner, the AUDIO GEN function may be programmed 
for a selected audio frequency. 

To set the AUDIO GEN to a frequency of 1.5 KHz, 

perform the following keystrokes: 
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The AUDIO GEN function may also be programmed for steps of 
change in audio frequency. 

To set an audio step size of 100 Hz, 

perform these keystrokes: 
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Note that if the last item entered was an audio frequency, the 
step size entry need not be preceeded by the AUDIO GEN 
keystroke. The same is true of RF STEP SIZE, or any other data 
entry. The microprocessor will recognize the data as belonging 
to the last selected FUNCTION. 

As with the RF steps now the Audio Frequency may be 
incremented with the up/down keys in 100 Hz steps. 














































































To “Fine tune" The RF frequency by ± 100 Hz steps, 

use the following keys: 
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After the AF key is pressed, the up key and the down key can used 
alternately to "rock" the RF frequency about the selected center 
frequency. Note that a smalt anmmctator at the 
right-center of the display shows the operator when the 
frequency is tuned off center -- even if another 
function has been called up. 

Holding either the up key or the down key depressed will provide 
continuous tuning, in 10 KHz steps. 


To quickly return to the center frequency, enter: 
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The STO and RCL functions will store or recall an entire 
keyboard setup. For example, in one memory location, the user 
can store an RF Frequency, an RF STEP SIZE, an AUDIO Frequency, 
an AUDIO STEP SIZE, a MODE selection (GEN, RCV, DPLX/RCV), and 
a DSPL selection (FREQ ERR, etc.). The twenty memory locations 
are numbered 0 thru 9, and .0 thru .9. 


To store the current setup in memory location 8, 

perform the following keystrokes: 
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To Recall the setup stored in location .0, 

perform the following keystrokes: 



Some keys have a second function. In order to access the 
second function press the SHIFT key in the lower 
right harfd corner of the keyboard, then press the desired key. 

To obtain a display of Frequency Error, 

press the FREQ ERR key. 



To obtain a bar graph display of Frequency Error, 

press SHIFT, FREQ ERR. 



Another example of a Shift-Function: SHIFT-SUB-TONE 
automatically displays decoded digital squelch codes, both 
normal and inverted. 
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4.2 KEYBOARD FUNCTIONS 
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GEN OFFST sets the generator offset frequency for duplex 
operation. NOTE: To set an offset frequency, the instrument 
must be in DPLX/RCV mode. 


First set the receive frequency, 110 MHz for example, then select 
DPLX/RCV, GEN OFFST, and enter, for instance, 5 MHz. 
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When an offset other than 0 Hz has been entered, a small GEN 
OFFST annunciator at the right center of the display will indicate 
that the generate frequency is offset even though another 
function may have been called up in the lower left portion of the 
display. 

To set the generator for a -5 MHz offset, use the CHS (change 
sign) key after entering the offset. 
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ICODEl! 


SQLCH CODE selects a menu of special signaling functions; 2 
TONE, 5/6 TONE, DTMF, or DIG. When the, SQLCH CODE key is 
pressed, the LCD display will prompt "FORMAT-". Select a 
format by pressing the appropriate blue-lettered key in the 
data section. 

To use the DIG mode select SQLCH CODE, DIG, enter the code, 
and press ENCODE. To enter an inverted code, press CHS 
after entering the code. If the AUDIO/CODE LVL is set on 
CONT, the generator will continously repeat the code. If 
BURST is used, each push of the button will send the code 
once. NOTE: The microprocessor will only accept valid 
digital codes, it will ignore all non-valid codes. 

For a digital code of 125: 
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For a digital code of -125: 
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To set up a Two Tone Sequential signal, 

press the SQLCH CODE button, then select the Format desired. 



For example. Tone. Suppose that you want to set up a signal of 
539 Hz (Tone A) for 2 seconds, followed after a delay of 3 
milliseconds by 832.5 Hz (Tone B) for 1 second, followed by a 
delay of 1 second. Proceed as follows: 


Enter the frequency for the first tone (Tone A) of 539 Hz: 



The up/down keys are used to scroll thru the entries for 
review or editing. By hitting the Up Key you can scroll to the 
next entry for review or editing. The next entry is for Duration 
so enter 2 seconds and. scroll to the next entry: 



Now enter the Delay of 3 msec, following Tone A: 



Next, enter the Frequency of the second tone (Tone B), 832.5 Hz: 









































































Enter the Duration of 1 second for Tone 6: 
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Enter the Delay of 1 second following Tone B: 



Now set the AUDIO/CODE LVL to CONT or BURST with the 
buttons in the modulation section below the keyboard. 
CONT will produce a repeating sequence of the tones, while 
BURST will produce a single sequence of the tones each time 
it is pressed. 
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To send a 5-TONE signal code of 77324, 

select SQLCH CODE and the 5-TNE Format. Then enter the data 
and press Encode. 




The microprocessor will determine by the number of data 
digits entered whether or not a preamble, or special 
postamble tone, is to be sent. If five digits are entered, it 
will send a standard five tone signal. 































































If six digits are entered, it will send a five tone signal with the 
preamble, with the first digit entered being the preamble. The 
display will show P + 5. 

If seven digits are entered, it will send a five tone signal with 
preamble and postamble. The first digit entered will be the 
preamble and the seventh, digit will be the postamble. The 
display will show P + 6. 

For a 5-Tone Preamble of 9 and an address of 77324, 

perform the following keystrokes: 



For a 5-Tone Preamble of 9, a Postamble of X, and an 
address of 77324, perform the following keystrokes: 



There is no need to insert an "R" after repeated tones. If the 
AUDIO/CODE LVL control is set on CONT, the five tone code 
will be repeated continuously. If the BURST button is used, 
one sequence of the code will be generated for each push of 
the button. 
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To use the DTMF mode, select SQLCH CODE, DTMF. The 
display will prompt DTMF. Simply press the keys for the 
desired number to be sent, finishing with encode. Select CONT 
for a repeating sequence of numbers, or BURST for a single 
transmission of the numbers. To provide a full sixteen-key 
keypad, the processor uses the following keys: MHz = A, KHz = 
B, Down = C, Up = D. 



To use a DTMF code of 4523ACD9, 
press the following keys: 

SQLCH CODE, DTMF, 4, 5, 2, 3, MHz, Down, Up, 9, ENCDE. 
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The MOD FREQ mode selects a frequency count of 
modulation tones between 10 Hz and 19.999 KHz. It operates 
only in RCV pr DPLX/RCV modes. The counter displays 
frequencies to 1 Hz resolution. To use this function, press 
the MOD FREQ button. 
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The VOLTS mode allows the meter (true RMS) and the 
CRTto measure signals at the external input. The display will 
show the modulation frequency and the speaker allows the 
audible sound to be monitored 


SUB¬ 

TOME 


The SUB-TONE mode allows counting of sub-audible tones 
to 0.1 Hz resolution. It Is filtered to count only frequencies 
between 50 Hz and 270 Hz. Therefore, it will accurately 
count the sub-audible tones in the presence of voice or other 
modulation. It operates only in RCV or DPLX/RCV modes. To 
use the function press SUB-TONE. 
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To decode DIG squelch codes, use SHIFT, SUB-TONE. The 
monitor will automatically display both a received normal 
code, and its inverted code complement. DIG squelch decode 
operates only in the RCV or DPLX/RCV modes. 
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43 USING THE MONITOR 



43.1 USING THE SPECTRUM ANALYZER 

1., 2., 3. To operate the Spectrum Analyzer, connect the 
antenna to the antenna input at the upper right corner of 
the monitor, select RCV, and depress the SCAN ON 
button in the oscilloscope section. The oscilloscope will 
show a spectrum display. 

4 The size of the window being observed is controlled by 
the FREQ SPAN control (4), just to the right of the SCAN 
mode ON button (3). The minimum window is * 500 KHz, or 
50 KHz/div, and the maximum window is *10 MHz, or 1 
MHz/div. 
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1. To eliminate the need of an exact centering of the 
horizontal position control to determine the frequency of 
observed signals, the MARKER function (1) will produce an 
intensified spot on the display at the selected RF 
Frequency. 

2., 3. To determine the frequency of any observed signal, 
use the RF FREQ (2), STEP SIZE (3) and UP/DOWN buttons 
to scan the frequency until the marker rides on top of 
the signal of interest. Then read the center frequency 
from the LCD display. 

4. The Spectrum Analyzer display has a 70 dB log range, and 
two 20 dB attenuators (4), to provide 110 dB of usable 
dynamic range. The maximum signal amplitude is 
+ 10 dBm, with the REF LVL "10 dBm“ selected, and the 
minimum signal amplitude is -100 dBm with the REF LVL 
"-30 dBm“ selected. A signal amplitude of -40 dBm would 
be on the -10 line with REF LVL -30 dBm selected, on the 
-30 line with REF LVL -10 dBm selected or on the -50 
line with REF LVL 10 dBm selected. 
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4.3.2 MAKING USE OF THE PROCESSOR 

1. & 2. The processor provides several versatile 
capabilities which can ease test operations. One of 
these is the STEP SIZE function. The RF steps may be 
used to calibrate the Spectrum Analyzer display 
to any desired horizontal dispersion. Set the RF 
STEP SIZE to the desired dispersion per division, locate a 
signal on the display, step the frequency and adjust the 
FREQ SPAN control until one step equals one division (or 
4 steps * 4 divisions for greater accuracy). 

3. To check harmonics on a signal, a step size equivalent 
to the transmitter frequency may be set. The display 
would then show the second harmonic with one step and 
the third harmonic with an additional step. 

4. The AUDIO GEN may be used as an audio sweep gener¬ 
ator by programming a small AUDIO GEN STEP SIZE such 
as 20 Hz, and pressing the up or down button to produce 
rapid consecutive steps. The small steps at ten per 
second will appear as an audio sweep. 
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43.3 STORE and RECALL 

1. STO. The non-volatile memory allows storage of various 
configurations used on the monitor. For example, you 
could store customer configurations: a frequency, a 
generator offset, a channel spacing (RF STEP SIZE), and a 
sub-audible tone used by a particular customer. For 
example, if you had these parameters punched in: 

Fr frequency: 153.62 MHz; Generator offset: 5 MHz; Step 
size: 30KHz; (channel spacing); Sub-tone: 136.4 Hz, 

you could press STO, and then 8. That would put all this 
information in memory location 8. 

2. RCL. Then you can recall the whole set of parameters at 
the touch of a button. In this manner, up to twenty 
separate customer configurations could be available at 
the touch of a button. For example, you could retrieve 
the setup shown above by pressing RCL, and then 8. 




Dana 







































4.3.4 SENDING A PHONE NUMBER 
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1. You can send a phone number (up to 11 digits) by using the 
DTMF format. Press the SQLCH CODE button. The LCD 
display will prompt: "FORMAT-". 

2. Answer the prompt by pressing the DTMF button. 

3. Enter the DTMF code and then press the "Encode" 
button. Since the number of digits is greater than 8, the 
first three digits will show at the top right of the LCD 
panel, and the following digits will display at the bottom 
left. Enter the DTMF code without gaps or dashes and 
press ENCDE. The number: 1-408-737-5828 would 
display as shown: 



4. Pressing the BURST button will send the code sequence 
once, each time you press it. 

5. If you press the CONT button, the code sequence will be 
sent continuously, with about a 2-second pause after the 
number. 





































4.4 APPLICATIONS 



4.4.1 FM RECEIVER SENSITIVITY 

1. Select GEN. 

2. Select RF FREQ. 

3. Enter the frequency of the receiver under test (e.g. 153.72 
MHz). 

4. When the digits of the frequency have been entered, select 
the delimiter (in this case MHz). 

5. Select the fixed 1 KHz by depressing the button in the 
modulation section below the keyboard. 

6. and 7. Select MOD, and RANGE 6 in the meter section. 

8. Select FM in the MOD section, and adjust the level of the 
IKHz tone to 3 KHz deviation as read on the meter. 

9. Connect the RF IN/OUT connector to the antenna connector 
of the receiver under test. 





































1. Connect the audio output (across speaker terminals) to the 
EXT VERT connector below the oscilloscope section. 


2. & 3. Using the jjlV and XI0 buttons and the vernier control, 
set the RF output level to * 10 pV. 


4. Make sure the RF OFF LED is extinguished. 

5. Unsquelch the receiver and adjust the receiver volume control 
until the 51 NAD LED next to the EXT VERT connector is 
lighted. 

6. Now select SINAD in the meter section and, using the RF 
control and the attenuators, reduce the RF level until the 
meter needle comes up to the 12 dB mark. Read the 
sensitivity in pV using the outer scale of the vernier control 
along with the attenuator scale factors (XO. 1, X1, etc.). 
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4.4.2 MODULATION ACCEPTANCE BANDWIDTH 

1. From the SINAD sensitivity point (see section 4.4.1), increase 
the RF level by 6 dB. Increase the modulation deviation until 
the SINAD meter again reads 12 dB. 

2. Select MOD in the meter section and read the Minimum 
Acceptance Bandwidth in KHz from the meter. Select 
RANGE XI8 if necessary. 
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4.4.3 TRANSMITTER OUTPUT POWER 

1. Connect the tranciever antenna connector directly to the 
RF IN/OUT connector of the monitor. 

2. Select WATTS, and an appropriate range (15 or 150) in the 
meter section. Key the transmitter, and read the power 
output directly on the meter. 


C AUTI ON: 150 W MAX I MUM! 


The monitor will absorb 150 Watts for « one minute or 
100 Watts for » three minutes. When the load reaches a 
temperature of 100*C, the LOAD OVERTEMP indicator will 
light, and an audible alarm will sound. Unkey the 
transmitter and allow the load to cool for a few minutes. 
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4.4.4. TRANSMITTER MODULATION 

1. & 2. & 3. To monitor the transmitter modulation, the 
monitor must be set to the transmitter frequency. Set the 
frequency by pressing RCV, RF FREQ, and enter the data 
(e.g. 15 8.72 MHz). 

4. & 5. Select MOD in the meter section, and FM in the 
modulation section, and key the transmitter. If the 
transmitter under test has an output power of less 
than 10 watts, an antenna should be connected to the 
antenna input to ensure adequate received level. The 
meter will display deviation, and the oscilloscope will 
display the audio signal. Note that the oscilloscope is also a 
peak-reading indicator, and modulation may be read directly 
from the graticule markings if the VERT VAR control is in 
its CAL (fully CW) position. 

6. To aid in testing, built in FM CAL markers for +5 khz or +600 
Hz may be added to the oscilloscope display in FM 
mode. The accuracy of the FM CAL markers will not be 
affected by the VERT VAR control. Reading the frequency of 
any modulation tone, or decode of DIG squelch may be 
accomplished by selecting the appropriate DSPL mode as 
described in Section 4.2. 
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44.5 TRANSMITTER FREQUENCY ADJUSTMENT 


1. To read the transmitter frequency error, select FREQ ERR in 
the DSPL section of the keyboard. The display will show the 
difference between the transmitter frequency and that of 
the monitor. 

2. If a bar graph display of frequency error is desired, select 
SHIFT, FREQ ERR. The lower left section of the display 
will show a figure eight with an horizontal line extending 
from it It's length and direction are proportional to the 
frequency error. 
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SHIFT, FREQ ERR will produce a display like this: 



9 KHz 


In the above example, the transnitter frequency is below the 
desired frequency. Whether or not the bar graph is selected, 
the frequency error will initially be displayed to 10 Hz 
resolution. If the error is less than 100 Hz for five seconds, 
the counter will auto range to the 1 Hz resolution mode. 

If an audible indication of frequency error is desired, 
the SSB mode in the modulation section may be selected 
to produce a Zero Beat. 




























4.4.6 REPEATER DE-SENSE 


1. to 3. To test a repeater’s receiver de-sense, first set 
up the monitor to receive the transmitter’s frequency. Select 
RCV, RF FREQ, and enter the data (e.g. i 5 8.72 MHz). 

4. to 8. Then set up the generator for the proper 
offset (e.g. -5MHz) by selecting DUPLX/RCV, 6EN OFF5T, 
then entering the offset: (e.g. 5 MHz CHS). 













































1. If tone or digital codes are required to break the receiver's 
squelch, select GEN. 

2. Select the required tone function, and then using the 
AUDIO/CODE LVL and CONT controls, set the deviation. 

3. Then return to DUPLX/RCV , 


4. And connect the RF IN/OUT connector to the repeater 
antenna connector. Start with a low RF level out of the 
generator, increasing it gradually until the repeater keys up. 
Note the RF level in dB. If the repeater receiver is 
being de-sensed, the transmitter will key on and 
off. Gradually increase the RF level until the repeater 
transmitter stays on. Read the vernier dial in dB to 

determine how much the repeater receiver was de¬ 
sensing. 

NOTE When the repeater keys up, the red RVS PWR pV 
indicator will illuminate to indicate that RF output is limited 
to the pVolt ranges regardless of where the mV/pV 
buttons are set. 


r>_ 






























































4.47 TUNING A BAND REJECT FILTER 


1. Set the desired frequency. 


2. Set the monitor for DPLX/RCV , 0 MHz GENERATOR OFFSET. 

I 

3. Set the RF LEVEL to 0 dBm (mV x 100) 

4. Set the scope display for SCAN ON, MARKER. 
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5. Connect a BANDPASS filter between the RF IN/OUT and the 
antenna connector. 

6. Tune the bandpass filter for a maximum level at the desired 
frequency (MARKER). Use the RF LVL attenuators as necessary. 



7. Narrow the scan width and use the RF LEVEL to set a convenient 
reference on the scope display. 
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8. Insert the band reject filter in series with the bandpass filter 
and tune for a minimum amplitude at the marker. 



9. Measure the filter rejection in dB on the scope display. 
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OPERATION 


KEYSTROKES.. 


DISPLAY 


■ SPECIAL MOTES. 


To set RF Frequency 
to 162.4000MHz 


Ldminan 


TI FthT 


162.4000 MHz 


To set RF Frequency 
Step Size to 25 kHz 

NOTE: Use the@ [a] keys^to change the RF Frequency 


RF 

til si 


Step] 

Size 


2lf5]fkHz 


162.4000 MHz 
RF STEP 25kHz! 


To set the Gen Offset ** 
to +5Mhz 


To set the Gen Offset *♦ 
Step Size 
to 10kHz 


Gen 

Offst 

fsl (MHzl 

162.4000 MHz 
GEN OFST 5MHz 

0 -5.00 MHz, pressICHSl 

Gen 

Offst 

Step 

Size m f0l (kHz! 

162.4000 MHz 
GEN OFST 5MHz 


NOTE: Use the [v] [Z] keys to change the Gen Offset by the Offset 
step 


Audio 

Gen 


□ □ID [kHz 


162.4000 MHz 
AUDIO GN 1.5K 


Audio! 
Gen 


Step 

Size 


To set the Audio 
Generator to 1.5 kHz 

To set the Audio 

Step Size to 100 Hz H 

NOTE: Use theQS keys to change the audio generator by the 
audio step size 


CD®® 

"El 


162.4000 MHz 
[AUDIO GN 1.5K 


m 0 ® 

t T 

to tune down. to tune up 


To "Fine Tune " the ** 

RF Frequency by 
110.00kHz 

To set-up a 2-Tone 
signal with: 

Tone A: 1.000kHz 
Duration A: 1.0 sec 
Delay A: 3 msec 
ToneB: 2.000kHz 
Duration B: 2.0 sec 
Delay B: 1.0 sec 

To encode a Digital 

Code of 125 _ _ 

NOTE: To change code to 125 inverted, press ICHSl 

To activate the DTMF 



R ipiGi m m [si 


Code 


lEncdel 


signals : 1 2 A B C D 


Sqlch] 

Code 


iDTMFl ffl UJlMHl ] 
iKftz'I Fyl El lEncdel 


162.4000 MHz 
i&F 1.5kHz 


2 TONE 

DELAY B 1 SEC 


DIGITAL 
ENCODE 125 


DTMF- 

12ABCD 


It is not ne cessary to press the iRF Freql key 
before the lStep Sizel keu if the previous entry 
was an RF Freq entry. 

Must be in the [DUPLEX/RCVl mode. 


It is not ne cessary to press the lGen Offstl keu 
before the lStep Sizel keu if the previous entry 
was a Gen Offset entry. 


Keeping the (vj or 0 key depressed will 
allow continuous tuning. 

To review or edit entries, use the 0 0 
keys to "scroll” the entries. 


To send a 5-Tone signal 
with Preamble and 6th 
Tone of 4 47732 X 
_ t | 

Preamble 6th-Tone 


Sqlch] 

Code 


[5"Tnel 0E] 

mi 

GO lEncdel 


P+6 TONE 
447732X 


There is no need to insert an ”R” after a 
repeated tone * (ie. "77"). 


* Must be in the RCV or DUPLX/RCV mode. 
** Must be in the DUPLX/RCV mode. 
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OPERATION KEYSTROKES DISPLAY SPECIAL NOTES 


To send a 5-Tone siqnal 

Sqlch 

IFfnel f4]f4l 

P+5 TONE 

with Preamble only of 

Code 

mmmm 

447732 


Preamble 




4 47732 


To send a 5-Tone signal 
only of 47732 

To Measure Frequency * 

Error 

NOTE: Display will automatically give 1 Hz resolution 
if the Freq Err is less than 100 Hz 

To Measure Frequency * IShiftl 
Error with a Bar-Graph 
Dis£aly 

NOTE: Bar-Graph shows that the Freq Error is high 
To Count Modulation * 


Sqlch 

Code 

f5TH7ir4lf7l 

5 TONE 

47732 

171131121 lEncdel 




Freq 

Err 


162.4000 MHz 
FREQ ERR 1.5K 


Freq! 

Err 


162.4000 MHz 
0-1.5K 


Frequency 


(To Count~Subtone, use the 


Mod 

Freql 


Sub 

Tone! 


key.) 


162.4000 MHz 
MOD FREQ 1.2K| 


To Decode Digital * 
Coded Squelch 


IShiftl 


[Sub 

Ton? 


162.4000 MHz 
DIG RCV 025 


There is no need to insert an "R" after a 
repeated tone * (ie. "77"). 


There is no need to insert an "R" after a 
repeated tone * (ie. "77"). 


Must be in the RCVbr|DUPLEX/RCV| mode 


Must be in the [RCVl or I DUPLEX /RCVl mode 


Must be in the IRCVi or 




mode. 


Must be in the iRCVl or IPUPLEX/RCVlmode 


The display will alternate between 025 and 
its inverted code -047. 


To Store an instrument im a 
setting into memory *3 
(there are 20 possible locations, 
0-9, and .0 - .9) 

To Recall an instrument US) H3 
setting from memory *3 



* Must be in the RCV or DUPLX/RCV mode. 
** Must be in the DUPLX/RCV mode. 









SECTION 5 


THEORY OF OPERATION 


5.1 OVERALL 

The RF phase-lock loop on the A3 High Frequency Synthesizer board generates a frequency 
from 22 to 1022 MHz in 1 MHz steps. In generate mode this is mixed with a 9 to 6? MHz 
(100 MHz steps) low frequency PLL on the A4 board to provide an output frequency of 
.4000 to 999.9999 MHz In 100 HZ steps. 

In normal receive mode, the output of the A3 high frequency synthesizer is 22 MHz above 
the MHz digit on the frequency readout. It is mixed with the antenna input in the A! 
receiver board and the 22 MHz product is then mixed with a 17.1 to 18.1 MHz phase-lock 
to generate a 3.9 MHz 2nd IF output. In reverse receive mode the A3 high frequency 
synthesizer shifts to 22 MHz below the MHz digit on the frequency readout and the A1 
ph8se-loek shifts up to a 24.9 to 25.9 MHz range. 

The 3.9 MHz 2nd IF is mixed with a 3.2 MHz reference in the A2 to yield 700 KHz. The 
700 KHz signal drives the demodulation detection and circuits in the A2. 

A detailed description of how each individual board functions follows. 



5.2 A10 BOARD 


The purpose of the A10 board is to control all the basic functions of the 3100 and to route 
the various signals in their respective paths. Almost all switching is done at board levels 
by solid-state analog switches. The front panel switches are used to control the 
solid-state switches. 

In the generate mode, the A10 card has five input paths to modulate audio. The A5 audio 
synthesizer enters board pin 4, and goes to analog switch U14D. The A11 card sends 
digital squelch information in via board pin 18 to U14A. The chosen audio goes to the front 
panel "Code LVL" control, and returns via board pin 20 to one of the inputs of sum 
amplifier U2B. Other A10 board inputs to the sum amp are 1 KHz (pin 21) external mic 
in (pin 41), and external modulation in (pin 13). After passing through summing amp 
U2B, the audio is split four ways. It goes out to the front panel mod out jack (pin 12). If 
the MOD switch is activated, audio passes through switch U1A and goes to the front panel 
volume control via U11B. It also goes to buffer 12A and on to range switch U10 and buffer 
U3A to drive the scope and meter. The scope audio is sent off the board via buffer U4B. 
The meter path goes through lowpass filter U6, buffer U3B, and switch U8B to “meter in" 
board pin 33. The meter audio is processed on the A8 board, and returns to the A10 via 
“meter out" pin 38, passes through switch U9C, and goes to the meter protect circuit (Q3, 
4). This circuit sinks current when the signal exceeds 1.5 times meter full scale. The 
meter signal goes on to the meter via board pin 23. When the unit Is In AM generate, the 
audio leaving summing amp U2B is routed via switch U15D to the AM generate output 
(board pin 26). For FM or 0Mod, audio goes through amp U2A, Since the modulator in 
the 3100 is a 0 modulator, U2 is basically a 1:1 amplifier in the 0 Mod position with 
switch U1B closed. When FM is chosen, UICcloses, and audio is given a 6 dB per octave 
roll-off to integrate the audio for FM. The audio passes through switch U15C to FM (+) 
pin 12 on the board. RF generate output level switching is done by S11 and SI2. Other 
controls used in generate are microphone PTT (S10), scope sweep rate (SI, U16), and 
tone (cont/burst) (U15, 16). 

In the receive mode, receive audio enters the board via pins 28 (AM/SSB) and 31 
(FM/0M). Switch U15A, and U15B choose which path is passed, the audio enters the 
0Mod filter (U1JA) and switch U16C, or is by-passed through switch U16B. Audio is 
sent off the board to the F.P. volume control via U11B, and to buffer U12A. 

Audio level is selected by range switch U10, buffered by U3A, and sent to the scope and 
meter circuits. Scope sudio goes through the F.P. D.C./A.C. switch, is buffered by U4B, 
then leaves the board (pin 16). Meter audio goes through L.P. filter U6 which removes 
the marker chopping pulses from the receive audio. This is buffered by U3B, goes through 
switch U8B and leaves the board (pin 33). The audio is sent to the A8, and comes back to 
this boo'd as it does In the generate mode. "Audio" aid SINAD signals enter the A10 board 
via buffer U4A. Audio is sent out to the A5 SINAD circuitry by board pin 29. It also goes 
to switch U10C, which sends audio to the front panel volume control via U1 IB, and to 
buffer U12A. In the audio mode, audio goes through range switch U10 and then goes to the 
scope via U3A and U4B, while going to the meter via U3A, U5B, the A8 meter circuitry, 
U9C and out board pin 23. In the SINAD mode all range switches are open, and the audio 



leaving board pin 29 goes through SI NAD circuitry on the A5 and reenters the board via 
pin 30. This goes to the meter via U5C, while going to the scope via USA, 3A and 4B. 
When the WATTS button is pushed, and the 3100 is being transmitted into, the D.C. 
voltages from the power detector circuit on the A4 generator board enter via A10 board 
pins 16 and 19. The range switch selects U9A or 9D, and routes this through U9B to the 
meter. 

Other circuits used in the sudio and receive modes are the marker circuit (S2, U8C, 8D), 
spectrum analyzer (S3-5, 13), receive bandwidth (S14), ext/lissajous (SiE, U16A, 
16D), scope sweep rate (SI A-D), and tone control (Si 5, 16). The keypad is organized in 
a matrix of four rows and eight columns, and is scanned by the A11 processor board to 
detect any depresssed keys. When It does, It decodes the key and executes the needed 
functions. 







5.3 Al l PROCESSOR BOARD 


The All processor board accepts input from the front panel keypad, external keyboard 
connector, fault indication lines 8nd other lines that monitor conditions in the instrument. 
This data is then processed and sent back to modules in the unit as control data, status 
indicators and display information. 

The A11 board contains a real time counter used to determine frequency error, identify 
subtones and perform other similar functions. Besides these digitally based functions, the 
A11 contains a subtone multiplier, a low-pass digital filter snd a battery back-up circuit 
for the RAM memory. 

The digital circuitry is designed around a Motorola 68B09 microprocessor, which is an 8 
bit micro with 16 address lines. The initial programming instructions are in a 16K ROM 
and user programmed settings and other selected data generated during the use of the 
instrument are stored in a 2K RAM chip. 

The microprocessor communicates with other digital chips via multiple line “busses". An 
eight line data bus with lines marked DO through D7 provides the microprocessor with 
instruction codes and data. The microprocessor also transmits over the lines to send data 
to RAM, latches and other chips. Transceiver chip U17 allows information to pass one 
direction into or out of the microprocessor data lines according to a high or low bit 
presented at the direction line (U17 pin 1). The transceiver may also be gated off (U17 
pin 19) preventing any information from entering or leaving the microprocessor. 

To prevent more than one chip from using the data bus at a time, all chips on the data bus 
are inhibited until they are selected or gated by a signal from the microprocessor via the 
Programmable Array Logic (PAL) chip (U1) or by chip select U33. Address lines AO 
through A15 from the microprocessor spell out codes that enable RAM, ROM or specific 
I/O chips. 

Latches U22 through U26 gate information out from the data bus to various indicators and 
control lines for programming level, band, frequency and other microprocessor controlled 
functions of the unit. Octal buffers U18, 19 and 20 input monitor fault lines from each 
module in the unit and some miscllaneous control lines. 

The microprocessor reads this information at regular intervals in order to determine if a 
fault has occured. 


The LCD BUSY line on U19 prevents the microprocessor from sending data to the A9 LCD 
driver ship if for any reason the A9 is not ready to receive data. A Peripheral Interface 
Adapter (PIA) U13 exists solely for the purpose of monitoring the AIO keypad aid 
Interrupting the microprocessor with updated settings ss required. A sequential three bit 
code from U13 pins 10, 11 and 12 Is converted into an eight line output by matrix chip 
U9. The eight lines go low one at a time scanning the columns on the keypad. At the same 
time, the PIA monitors each A10 keyboard row. The rows are all normally pulled high by 
resistors in RP2. If a button is pressed on the A10 keyboard matrix, it connects a row to 



8 column. As the column lines are being sequentially scanned by the matrix chip, it is 
only a matter of microseconds before a column line will scan the row line being 
Intersected. Since the column number is indicated by the three bit code from U13 
PB0-PB2 and the row number is indicated by a low at one of the lines U13 PB3-PB6, the 
identity of the bottom pressed can be determined when the microprocessor interrogates 
the PIA data bus. 

Information being sent to the A9 display is presented on the data bus and gated through 
latch U25. The A9 display driver accepts serial data through the SI line (J2 pin 6). The 
data is synchronized via the SCK line (J2 pin 5). 

U12 is a real time counter. Its frequency Inputs are marked SI, 2 and 3. S3 is the input 
for counting modulation, S2 is for the subtone counting and SI accepts accepts the 700 
KH 2 IF for determining frequency error. A 1 MHz reference frequency for the counter is 
supplied by U8 which divides the 8 MHz reference from J4 by 8. When the selected input 
is counted, it is transformed into a eight bit word that is written onto the data bus when 
the write line (pin 9) is pulled low. 

A subtone multiplier composed of U29 and U28 greatly reduces the time required to read 
low frequency subtones accurately. A subtone on J t pin 22 between 50 and 270 Hz is 
converted to a TTL level by 1)30. U31 buffers the waveform and drives one input of phase 
locked loop U29. The output of the phase- lock is divided by ten by U28. The output of the 
divide by ten then feeds the other input of the phase-lock. As a result, the output of the 
phase-lock will always be ten times the frequency of the subtone. Moving the decimal 
point to the left one place now allows tenths of a Hertz to be read out in one second. 

DPL codes that are read or generated by the microprocessor are clocked through flip flops 
U14,15 and 16. The DPL code coming out of U14 pin 9 is not suitable for modulating the 
carrier because its sharp edges would cause unacceptable odd harmonics to be generated. A 
two pole lowpas filter consisting of U32 and associated circuitry rounds off the sharp 
edges and creates an acceptable waveform. 

A battery backup circuit is composed of U5, 6, BT1 and associated circuitry. Comparator 
U6A monitors the five volt line and compares it to the voltage across C7 which is isolated 
from drops in the five volt line due to CR2. If the five volt line suddently goes low for any 
reason, U6A pin 1 goes low and privents the selection of the RAM. It also triggers 
comparator U6B low which resets the microprocessor. In the meantime, the contents of 
RAM are preserved due to backup battery BT 1 which holds up the RAM supply voltage 
through CR4. 

During powerup, capacitor C9 holds the rest line low until It eventually charges up 
through R6. The inputs to comparator U6B during this time are irrevelant because the 
output at pin 1 is op«n collector. 

Regulator U27, L1 and associated parts are fed from the unregulated five volt supply line 
of the unit to isolate digital noise from the RF circuitry in the unit. 

U3 is a gate that is read during powerup only. It signals the microprocessor over the data 
lines that fault indicators selected by switch SI are to be ignored. This is done primarily 
to keep the unit operational during trouble-shooting. 



5.4 A3 HIGH FREQUENCY SYNTHESIZER 


The A3 high frequency synthesizer board generates a frequency that ranges from 18 MHz 
to 1022 MHz. While It Is phase-locked In 1 MHz Increments It may also be swept up to a 
10 MHz sweep width via an analog ramp voltage. 

The heart of the high frequency synthesizer is a voltage controlled oscillator (VCO) 
adjustable between 240 MHz and 520 MHz. This frequency is divided or multiplied to 
obtain the programmed output. The VCO consists of Q2 and 3. Emitter coupling is through 
the series resonance of voltage variable capacitors CR1 and 2 and L7. U1 buffers the 
output. 

The oscillator output then goes through dlvide-by-2 circuits U9 and 10 resulting In a 60 
MHz to 130 MHz range presented at the input pin 9 of digital phase-locked loop 
synthesizer U16. 

When the incoming frequency at this pin does not match the divide-by frequency, the 
output of U16 (pin 16) sinks or sources current and steers the VCO through loop filter 
U15 until the two frequencies match. When this occurs pin 16 stabilizes at 2.5 volts and 
the output of U15 is at ground. 

This results in 2.5 volts at pin 4 and 7 of the lock comparator U20 which in turn switches 
control of the VCO loop over to a low noise sampling bridge via U14. 

The sampling bridge consisting of diodes CR24,25,26 and 27 is used because it is quieter 
than the phase-locked synthesizer. The bridge is sampled by 8 500 MHz squarewave 
through U8. Any imbalance in the bridge rectifies and charges C68. Buffer U7 then keeps 
the oscillator on frequency. Offset pot R91 1$ used to set the DC balance of the bridge. If 
the loop should start to unlock for any reason, U16 will sense the error in frequency and 
again take control of the loop until lock is achieved again. 

A shaping circuit consisting of U12, diodes CR20-23 and associated circuitry corrects the 
oscillator drive voltage to accommodate the non-linear characteristics of the variable 
capacator diodes of the oscillator. Diode CR20-23 are biased so they change the feedback 
resistors of U12 according to the amplitude of the voltage pin 7. Two Zener diodes CR31 
and 32 prevent the control voltage from ever exceeding the specified range of the 
oscillator diodes and causing damage or out-of-band oscillations to occur. 

When the fundamental frequency of the oscillator (240 to 520 MHz) is required at the 
output of the module, the signal travels through RF amplifier U2 and 3 and then through 
pin diodes CR10 and 17 to the output connectors of the module J1. 

When frequencies lower than 240 MHz are required, four divide-by-two circuits 
consisting of U9, 10 and 17 are used. In these cases CR3 and 5 are switched open by Q6 
and 5 which In turn prevent the primary oscillator frequency from leaving the module. 
The appropriate divide-by circuit output is then switched through U11. The actual divide 
to be switched on is determined by control lines marked bands 1 -6 which are controlled 
by the A11 processor board. 



The divided output selected through U11 Is then directed back to the RF output path of the 
module through CR8. 

In order to cover the 520 to 1022 MHz range above the fundamental oscillator frequency, 
doubling is used. The doubler consists of T1, CR12-16, L13 and RF buffer amps U4 and 
5. Pin diode CR 10 and 17 shut off and the output of RF amplifier U3 is directed through 
CR 11 to the doubler and back through CR 18 to the RF output connector J1. 

J2 Is a second RF output used by the A4 module. It Is padded by 14 dB. A level detection 
circuit is formed by CR 19 and comparator U20. A loss of output from the A3 results in a 
high signal at Pin F. 

When the instrument is in Scan, an analog ramp at module pin 5 drives amplifier U23B 
and its amplitude is adjusted by scan pot R164. In order to maintain a constant scanwidth 
in different bands, U21,22 and 24 switch in an appropriate input resistor to amplifier 
U23. 

The scan control line (module pin 3) serves two purposes. It switches the properly scaled 
scai voltage through U21 and it is also used to stop the scan ramp at mid-point to cause a 
short wait time on the ramp. This wait time is necessary to sync the oscillator to the 
“intensified spot" video marker used on the Comtest 3100 analyzer display. Precise 
positlonira of this marker is adiusted bv marker Dot R106. 

f W Jit 

When the scan mode is deactivated, U6 switches in filter capacitor C60 to keep residual 
FM of the oscillator at a minimum. 



5.5 A1 RECEIVER BOARD 


The primary purpose of the A1 Receiver Board is to mix the antenna input with the output 
of the A3 RF synthesizer. The resulting 3.9 MH 2 IF signal is fed to the A2 IF amplifier 
board. The A1 also provides the 100 Hz frequency resolution steps rat available from the 
A3 module, rad sands a 238 KHz lock signal to the A4 generator board. 

Diodes CR7, 8, 9 rad 10 at <J5 (antenna in) form an input limiter to provide some 
protection against the accidental application of high power levels of RF into this port. The 
signal then travels through two 20 dB attenuators (R131 -136) that are selected on the 
front panel via U8, 9 and CR11 -16. The attenuators are used in the scan mode to select 
the spectrum analyzer reference level. In other modes of operation the attenuators are 
automatically switched out of operation by the A10 module. 

The output of the attenuator section is switched to a set of filters. Programmable output 
bits on phase-lock chip U3 (pins 17, 18 and 19) control comparators UH rad U15 
which in turn switch diodes CR24-CR30. This selects the appropriate filter or bypasses 
the filters altogether to improve harmonic rejection of the receiver. 

AlowpassfilterconsistingofC131, 132,133 and L29,30 and 31 is used below 60 MHz. 
A 200 MHz filter consisting of Cl 28,129,130, L33 and L6 is used from 60 MHz to 200 
MHz. Above 200 MHz the bypass is switched in through CR28 rad30. After the filter 
network, the signal enters a port of the mixer M4. 

The A3 RF from J4, goes through a 3 dB pad to improve flatness and then through RF 
amplifier U16. The output of U16 drives mixer M4 as well as a level comparator circuit 
formed by U12 and its related circuitry. The detector output serves as a diagnostics flag 
to signal theAl 1 processor board in the event that the A1 module does not have sufficient 
RF input to operate. 

When the RF from the A3 module and the antenna signal are mixed together, the result at 
M4 pin 2 is a 21 to 22 MHz IF frequency. This signal passes through an A0C limiter 
composed of pin diodes CR2,3 and inductor L15. When the input to the A1 is greater than 
55 dBm, a threshold A0C voltage from the A2 module exerts control over this limiting 
circuit to prevent later stages from being overdriven. After the limiter, the signal 
enters a 21 to 22 MHz bandpass amplifier consisting of Q3,4,5,8, and related circuitry. 
This bandpass filter has 3 dB corners at 20.5 and 22.5 MHz rad is designed for maximum 
flatness in this range. The output of the bandpass amplifier is mixed by M3 with local 
oscillator frequency L03 which produces a 3.9 MHz second IF signal at J3. This local 
oscillator frequency is a product of two phase-locked loops that are controlled by serial 
data from theAl 1 module. 

One of the loops is an 80 MHz synthesized phase-lock consistsing of U3, 13,09, 6 and 
other associated components. The synthesizer chip internally divides a 3.2 MHz signal 
from the A6 module down to a 10 KHz reference. Lowpass filter U13 removes the 10 KHz 
noise from the phase detector output. The correction voltage is then applied to oscillator 
Q9. Output buffer 06 feeds one port of mixer M2 and also completes the phase-lock path 
back to U3. The 80 MHz oscillator is programmable in 10 KHz steps. 





A second phase-locked oscillator centered around 61 MHz is composed of U1,2, Q12, 7 
and M1. It generates a 238 KHz reference for the A4 module by dividing by 256 in U7 
and is used in the AM mode because it allows 100 Hz resolution steps . Phase-lock U1 
drives notch filter U2 which removes the 100 Hz component to prevent it from 
modulating the YCO. The remaining correction voltage keeps oscillator Q12 on frequency 
while Q7 buffers the output. The VCO frequency is then mixed with a 60 MHz reference 
from the A6 module by mixer Ml. The output of the mixer goes though a lowpass filter 
composed of L25 and Cl 19 that removes the 60 MHz component and furnishes the 
phase-lock (U1) with an AM reference frequency thru buffer amp Q10. The second input 
to the phase-lock is an internal reference that is derived from the 800 KHz reference 
from the A6 module. 

The outputs of the 61 MHz and 80 MHz loops are mixed at M2 to produce 24.9 - 25.9 MHz 
(RCVR RVS) or 17.1 - 18.1 MHz(RCVR NOM). A lowpass filter composed of C2-4, LI-3 
and related circuitry, filters out unwanted harmonics. Q1 and 2 then amplify the signal to 
create L03. 

The output of each phase- locked loop Is also monitored by window detectors In U11. If one 
of the VCO's are out of lock, U12 and 10 are tripped as a fault indication for the A11 board. 




A2 RECEIVER IF BOARD 


The A2 Receiver IF Board develops the third IF signal for AM, FM and SSB demodulation. It 
performs squelching functions, A0C control, supplies calibration markers and contains a 
log amplifier used in the spectrum analyzer mode. 

A 3.9 MHz second IF signal from the A1 module is applied to a fixed gain filter amp 
composed of Q1 and 2. This stage has a 100 KHz bandwidth and is tuned for maximum 
output via L3 and 4. The signal is then mixed by U1 with a 3.2 MHz local oscillator signal 
from the A6 board to produce a 700 KHz third IF. 

The 700 KHz signal is sent to a third IF amplifier composed of 06 and 7. The signal is 
boosted at this stage to provide an optimum signal to noise ratio before other processing of 
the IF occurs. 

Transistor Q8 grounds the emitter of 06 except when the scan mode is activated. In the 
scan mode 08 opens and allows the resistors on the emitter of 06 to set a high®' gain. 
Thermistor RT1 is for temperature compensation. 

Analog switches U2 and 3 act together to direct the IF through a wide or narrow bandpass 
filter. The narrow bandpass filter is tuned for maximum output by L6, 7 and 8. The 
output of the wide (lowpass) filter is matched to the narrow filter using wide pot R57. 
The selected bandpass filter output Is then directed into a log amplifier composed of U4,5, 
6,7 and Q3 and 4. 

The outputs of eight successive amplifiers are summed together 8t a virtual ground created 
at the emitter of Q3 and buffered by 04. At low input levels each susccessive amplifier 
has a greater significance in the amount of signal it contributes to this summing node. As 
the input signal increases, however, the dynamic range of the most significant amplifier 
(starting with U7 pin 7) is exceeded and the amplifier saturates. This means it is no 
longer able to further contribute to the node and the next amplifier closer to the input 
becomes the most significant and so forth down the line until all amplifiers would be 
saturated. The logamp hss a dynamic range of approximately 70 dB with a 1 dB accuracy. 
Amplitude pot R74 is used to calibrate the output level. 

Diodes CR16 and 17 are used to detect the RF signal and U8 buffers it so the A7 module can 
use it for the spectrum analyzer display. When the scan mode is not activated, 05 turns 
off the supply voltage to the log amp chips to conserve energy aid to prevent unnecessary 
RF radiation. 

For the AM, FM and SSB modes, the output of the selected bandwidth filter from U3 is split 
off and sent to linear third IF amplifier U16. This amplifier Is gain controlled by U15 
through a 60 dB dynamic roige. When the signal strength exceeds this range, further g8in 
reduction is performed by the A1 module via pin 7 of U15. This prevents the A1 from 
overdriving. The point at which this changeover occurs is set by A6C pot R3. When in 
SSB, the switch across Q10 is opened to slow down the gain decay time. 

In the AM mode, AM detector U17 supplies an audio output that is switched through U14 to 
the buffer amps in U12. AM pot R166 sets the gain to calibrate the AM output. AM 
detector U17 also supplies a squelch voltage used by the FM limiter in U19. 



Op amp U13 performs the squelch function for AM and SSB by comparing a DC squelch 
voltage from the units front panel to the AGC voltage from U15 and turning on or off the 
appropriate switch in U14. When a signal is present, Q9 turns cm 8nd activates the signal 
LED on the unit front panel. 

For SSB operation, dual gate MOSFET Q11 acts as a product detector by beating the IF 
output of U16 against a 700 KHz local oscillator signal from U18. The detected audio is 
sent to U14 which switches between the detected SSB and AM audio. The audio passes on to 
U12 and U13A to be filtered and amplified. 

The 700 KH 2 local oscillator consists of U20,21,24 and associated components. The VCO 
that determines the frequency is internal to phase-lock U21. The 700 KHz signal at U21 
pin 4 is divided by seven by U20 in order to generate a 100 KHz input for phase-locking 
purposes at U21 pin 3. The 100 KHz master reference for the phase-lock comes from the 
A6 and enteres U21 at pin 14. The phase detector output is passed through low pass filter 
R183, 186 and Cl 22. The control voltage is then buffered by U24 before switch U14 
directs it to the VCO control input at U21 pin 9. 

For FM operation, detected audio from FM IF system U19 pin 6 is buffered by Q14 and 
sent to amplifier/filter U10 where R159 sets the amplitude. It is then switched to the FM 
output via U26. 

FM calibrate lines are produced when U9 is turned on through CR10 and 11. The timer 
output is used ss the Z-mod blanking in the A7. The timer output also splits off to a divide 
by two circuit (flip-flop Uil), which causes switch U25 to toggle between the 
calibration voltages at pins 6 and 7. The output (pin 4) is sent to a buffer U24 and then to 
U26 whose output alternates between the FM signal and the two calibrate lines at a rate 
one fourth that of the 555 timer. 



5.7 A5 AUDIO BOARD 


The A5 Audio Board is a microprocessor controlled programmable audio generator, a 
precision 1 KHz tone generator, and a programmable multiple frequency tone generator. 
It also contains the distortion analyzer and the RF output level correction circuitry. 

Serial data from the A11 module is clocked through flip flop U3B, nand gate U7C and into 
microprocessor U4 via flag input EFI (U3 pin 24). The serial data describes the type of 
tor® or tones, and all frequency, duration and spacing information. 

The microprocessor with the aid of PROM U6 sets up latches U11,13, 16,18,20 and 23 
for BCD output rate settings. 

Tones generated by the audio generator section are based on pulses from a rate multiplier 
circuit. Cascaded rate multipliers U12, 15, 17 and 19 are programmed for the rates by 
the BCD latch outputs. The rate multipliers are strobed by a 2 MHz clock from module pin 
C. The pulses from the last rate multiplier (U19 pin 6) are inputted to dual 
divide-by-ten U24 and then sent to range selector switch U27. This allows the rate 
output to be divided by one, ten or one hundred. The rate from U27 pin 3 drives up/down 
counters U28 and U29. The purpose of the up/down counters is to sequentially scan 
addresses in PROM U30. Address lines to U30 are held high by RP2 and the counters pull 
them low through diodes CR4-11. PROM U30 contains a digitized approximation of a pure 
sine wave. As the address lines are scanned, an eight bit word is outputted on the PROM's 
data lines D1 through D8. 

An analog to digital converter consisting of resistors R28 through R46 and U31 then 
converts the eight bit words back into an analog sine wave at a rate determined by the 
frequency of pulses coming from U27. This analog output is then buffered by U31 and 
directed to the audio output. 

Dual Tone Multiple Frequency (DTMF) generator chip U14 outputs the proper tones as 
directed by data from the A11 processor board via latch U13. A tone disable (pin 2) on 
the DTMF allows pin 10 of latch U23 to gate the tones on and off to generate the proper 
spacing. A 3.579 MHz crystal Y! serves ss a frequency reference for this chip. Its 
output (pin 16) is filtered and buffered by U21 and associated circuitry to smooth the 
digitally produced waveform. It is then summed to the audio output by U31. 

The 1 KHz reference tone is derived from the 200 KHz reference at module pin D. Dual 
BCD counter U1 and flip flop U26 divide the 200 KHz reference by 200 to yield 1 KHz. 
The 1 KHz square wave is then processed by bandpass filter U5A and directed to the 1 KHz 
output (module pin 17). 

Audio for measuring SI NAD enters the distortion Input at module pin 20 aid goes to 
leveling amplifier U38A. The signal then goes to amplifier U38B which drives RMS 
detector U41 and notch filter U42. The RMS detector sets the gain of U38A through 
op-amp U39A and FET Q2. The RMS detector output from U39A also drives a window 
comparator (U40) which lights the "signal level" lamp on the front panel through Q1 
when SI NAD levels are in proper range. 



The output of U38B which contains the waveform of interest, passes through a 1 KHz notch 
filter consisting of U42 and related circuitry. The output at U42 pin 7 is identical to the 
input except it lacks the 1 KHz sine wave. It is therefore by definition a representation of 
distortion in the input sine wave. 

The level correction circuitry accepts the AM input from module pin F. The amplitude and 
DC offset are then set by U32A. A series of programmable switches adjust the output level 
of U32 and 35. The switches are activated by output bits from the data bus outputs of 
PROM U45 (pins 1-5). The address lines of the PROM are controlled by the 
microprocessor in the All module. Lines FI00 to FI000 toggle to indicate what 
particular range of frequency the unit Is programmed for. This In turn programs the 
level PROM for that particular range. 



5.8 A4 GENERATOR BOARD 


The A4 Gejjprator Board provides the instrument with RF output in the generator mode. It 
has circuitry that allows the generator to be AM, FM or phase modulated. The A4 board 
provides level control as set by the front panel level vernier. It also supplies a 52 ohm 
non-inductive dummy load for transmitters under test via the RF In/out connector and 
supplies the power detection circuitry for the front panel power meter. 

FM and phase modulation sre generated by the same circuit in the A4. When FM generation 
Is required, the audio modulation for the A4 Is integrated on the A10 board. The 
appropriate audio enters through the module via pin 6 and is buffered and/or inverted by 
switch U27 and op-amp U26. Inverting the signal is a function controlled by a 
programmable bit on phass-lock U11 via serial data from the A11 processor board. The 
audio output of U26 (pin 7) is then summed to one input of loop amplifier U4. The loop 
amplifier is a part of a phase-locked loop that uses the audio to generate phase modulation. 
The output of the loop amplifier (pin 1) drives 61 MHz VCO U3, CR1 and related 
components. U5 divides the output of the loop amplifier by 256 to get 238 KHz. This is 
compared to the 238 KH 2 reference from the A1 module by phase comparator Ul. The 
phase comparator output is filtered by Cl 8-20 and related circuitry and also drives the 
loop amplifier. As the audio to the loop amplifier changes in amplitude, the phase-lxked 
loop must shift the frequency of the VCO in order to maintain a virtual ground at pin 2 of 
the loop amplifier (U4A). This results in linear phase modulation at the VCO output (U3 
pin 3). 

The VCO drives IF amplifier U6. The IF amplifier Is gain controllable over a wide dynamic 
range via a control voltage at pin 5. 

An AM and level audio signal enters the module via pin 2. Amplifier U4B and related 
circuitry adjust the offset and amplitude of the audio before it is sent to integrator U7A. 
The integrator then modulates the gain of the IF amplifier for AM generation. The output 
of the IF amp is buffered by Q1 and goes through two resistive pads before reaching mixer 
Ml. One leg of the first pad splits off to a virtual ground at the emitter of common base 
amplifier Q2. Q2 drives CR3 to create an AM audio feedback path back to the U7A to 
minimize AM distortion. The signal from Q2 is also detected by CR4 which allows A0C amp 
U7B to maintain a constant AM amplitude in the feedback path. If the detected AM does not 
match the DC level from U4B, integrator U7 adjusts the gain of the IF smp to maintain the 
virtual ground at U7 pin 2. The A5 module programs DC offsets on the AM/level line to 
maintain level A4 output across tire frequency band. 

Tire second input to mixer M1 is a programmable 70-125 MHz phase-locked loop whose 
purpose is to serve as an offset generator. 

Programmable phase-lock Ul 1 recives serial data from the A11 processor board that 
reflects the user programmed generate offset. The control voltage from U11 pin 16 goes 
through a 10 KH 2 notch filter and drives voltage controlled oscillator CR9,11, L11,05, 
6 and related circuitry. The output of the oscillator returns to phase-lock chip pin 9 to 
serve as one of the references. The other reference is a 3.2 MHz reference from the A6 
module. The locked VC0 output goes through a matching pad, buffer Q7, snd drives mixer 
Ml. 




The output of M1 is 20-21 MHz with no offset programmed. The output of M1 can be 
attenuatedLwith two front panel selectable 20 dB attenuators. The A11 processor board 
selects an appropriate lowpass or bandpass filter via a programmable bit from U11 pin 
18. If a 12 MHz or less offset is chosen on the front panel, 09 turns on and the IF goes 
through a 33 MHz lowpsss filter /amplifier consisting of Q12, 13, LI 4, 15 and related 
circuitry. If the 45 MHz offset is chosen, 08 turns on and the IF goes through a 66 to 67 
MHz bandpass filter amp. The output of the chosen filter is then summed into mixer M2 
via matching transformer T1. The other input to M2 is the A3 board output frequency. 

The-7 dBm output of the A3 RF module enters the A4 module through J2. It goes through 
a3dB matching pad and then through an RF amplifier composed of U17,18, aid 19. This 
RF signal becomes the carrier frequency used by mixer M2. 

The output of M2 goes through a selectable 20 dB pad (R176-178) and then goes in one of 
two directions dependent on what output range the generator is operating in. In the 
millivolt mode, a high on the mV line (module pin V) turns on Q15 which in turn causes 
Q17 to turn on. Q17 supplies power to RF amp U23, 24, 25 and biases off CR37. Q15 
also turns on Q18 which closes relay K2 and opens relay K1 directing the RF to in/out 
connector J3. Diodes CR31 -34 provide reverse power protection in the event that power 
is reflected back through J3. The in/out connector J3 has a wattmeter power detection 
circuit consisting of CR27, 28, Cl26-127 and related circuitry. The detected RF is 
buffered by U20B and sent to the 15 and 150 wattmeter drive outputs and drives the 
cellular watts output through amplifier U21B. The buffer also feeds comparator U20 
which is set to trip when more than 100 mw of power is transmitted back into the In/out 
jack. 

When the comparator trips, it turns off Q15 which in turn shuts off the RF amplifier 
through Qt 7 and allows CR37 to turn on again. The RF from mixer M2 goes through trim 
pad R136, 137 and 172. The adjusted output is then attenuated by a 150 watt, 30 dB 
attenuator. Since Q15 is off, Q18 Is also turned off and normally closed relay K1 is closed 
while K2 is open. This provides the RF output path when the generator is in the microvolt 
range output mode. The microvolt range is also manually selected from the front panel 
when the mV line is pulled low thus bypassing the function of the comparator for this 
purpose. 

The 150 watt 30 c® attenuator (AT4), serves as a load for transmitters under test. 
Temperature sensing diode CR23 is mounted on the heat sink of the attenuator. When the 
temperature of the heat sink exceeds 100 degrees C, the voltage across diode CR23 lowers 
causing the output of comparator U21 to go high. This turns on the Load Overtempersture 
LED on the front panel via module pin 22. It also allows the audio alarm (U22) to turn on 
as pin 7 of the alarm is no longer pulled low. When no power is applies to J3, the output 
of comparator U20A goes high and the slarm is shut off via Q19. The RVS power/uV LED is 
also triggered by the comparator through Q16. 




5.9 A7 DEFLECTION BOARD 


The A7 deflection board provides the horizontal and vertical deflection voltages for the 
front panel CRT. It contains the sweep generator used to scan the CRT and sweep the A3 
board RF oscillator. It also signals the A3 phase ixk circuit to lock aid hold before each 
sweep in the scan mode. The A7 board controls the CRT beam blanking. Other functions 
include an audio power amplifier and an audio low pass filter for subtone detection. 

In the scope mode (scan off), the input from the front panel vertical input goes through 
switch U7D to vertical amp U6A and 6B. This low level drive is shifted to a high level 
drive voltage by transistors Q3-6. The output from the low level drive also splits off to 
an audio low pass filter consisting of U1, 2 and related parts. This five pole filter 
eliminates the voice range of frequencies on the vertical input and allows the subtones to 
pass through for detection by the A11 processor board. 

The horizontal circuitry is similar to the vertical section. Switch U10 determines if the 
input comes from an external source or from the A7 time base generator. The selected 
signal is amplified by low level amp U9B and converted to a high level by transistors 
Q7-12. 


The internal time base is created via a constant current source that charges a capacitor to 
generate a linear ramp voltage. The constant current source in this circuit is Q14. In the 
time base (scan off) mode, switches U16 and 20 troth connect their pins 4 to 6. This 
current from QH charges a timing capacitor (one of C46, 47, 51,52) as selected by 
switches U21 or 22. The resultant ramp voltage at pin 4 of U20 is buffered by U17A 
which also offsets the ramp voltage in a negative direction due to the reference voltage 
established by R102 aid 118. The output at U17A pin 1 goes from approximately -10 
volts to +10 volts. When the ramp voltage starts to go over the reference set at 
comparator U17B pin 6, tiro output (U17B pin 7) goes high and triggers a dual one-shot 
monostable circuit. 

A sweep hold off period is set by one shot U15A. The horizontal time pushbuttons of the 
front panel that select the sweeptime capacitor also select the hold-off time capacitor for 
U15A in conjunction with logic gates in U18 and switches in U19. When U15 is in tiro 
hold off state Q goes low which presets sweep gate U14A so thatQ of U14A goes high and 
turns on transistors Q15 and 16. These two transistors dump current from tiro selected 
sweep time capacitor to ground and thus return the ramp to its negative most point. This 
corresponds to the horizontal sweep retracing Mid holding at the left screen. When U15A 
times out, Q goes high Mid JK flip flop U14A is free to toggle with the next trigger input at 
U14A pin 1. 

In tiro event that no trigger signal Is present, an auto trigger is incorporated to guarantee 
a base line in the absence of a input. The same pulse that clocks the sweep hold off time 
(U11 pin 8) also clocks auto reset U15B. If no trigger input occurs before the time 
constant set by C60 and R113, then Q output of U15B clears sweep gate U14A and tiro 
sweep generator begins the ramp again. 




The scai sweep operates in similar fashion but it requires some addltonal pulses for 
marker and reset functions. In scon mode, switches U16 and 20 connect C44 os the sweep 
time capacitor. This capacitor optimizes the horiz ontal rate for scan viewing and the 
horizontal time pushbuttons become inoperative. The scan lire also causes Q17 to turn on 
Q18 which disables the front panel sweep variable (horizontal gain) pot. If the marker 
button on the front panel is pressed, Q13 turns on enabling marker period ore-shot U8A. 
Since switch U7C is closed due to a high from U13A, the ramp voltage from the generator 
(TP7) is allowed to trigger marker comparator U9A. The marker comparator goes high 
when the ramp at pin 3 crosses approximately 0 volts. The exact crossoverpoint is 
determined by marker calibrate pot R42. When comparator U9A goes high, it trips 
marker period one-shot U8A which toggles U16 off the scan capacitor for about 20 
milliseconds thus temporarily stopping the ramp which causes a bright dot to appear on 
the display, it also freezes the vertical input voltage via a track and hold circuit by 
opening switch U7A. 

The video output of A2 receiver boo'd goes through amplifier U5B and A. As long as switch 
U7A Is closed, the video voltage appears across tracking capacitor Cl 1, Is buffered by U4, 
goes through switch U7C and is amplified by the vertical electronics. When the marker 
period one shot opens U7A however, the voltage across Cl 1 at the time of the opening is 
held and remains until U7A closes again. 

After the marker period times out, U7A closes again and switches U16 and 20 reconnect 
the current source to C44. The ramp voltage then continues to increase from the point at 
which it stopped until it exceeds the reference set cun pin 6 of upper limit comparator 
U17A. The output of U17B (pin 7) then triggers the sweep hold-off period ore shot U15A 
through U11C. When thjs occurs the Q output of U15A goes high and triggers reset period 
one-shot U8B. The low Q lire of U8B turns on Q19 through U23C. Q19 in turn shuts off 
switch U26 which causes the spectrum analyzer sweep lire (U27 pin 6) to go to 0 volts. 
U8B also disables the trigger input by setting and clearing sweep gate one-shot U14B. 

When the reset period times out, the input trigger is again enabled, U26 closes the sweep 
ramp path to the A3 module aid a new ramp cycle begins. 

The A7 board contains a single chip audio power amplifier (U3) which is used to drive the 
speaker cm the instrument. The audio from the volume control is summed with the 
over temperature alarm at the input (U3 pin 2) and pin 8 Is the low Impedance speaker 
drive. 



5.10 A6 LOW VOLTAGE POWER SUPPLY BOARD 


The A6 low voltage power supply board regulates the positive and negative 15 volt ami + 5 
volt supply lines and provides over-current protection. Window comparators send a fault 
signal to the A11 processor board in the event that the positive or negative 15 volt lines 
are out of calibration. The A6 board provides a 10 MH 2 TCXO reference and divides or 
multiplies this reference to generate otter reference frequencies. A separate 3.2 MHz 
oscillator is phaselocked to the TCXO. The A6 board also contains a microphone audio 
limiter/filter. 

The pass transistors Q1-3, transformer and 5 volt rectifier diodes (CR5 and 6) are 
located external to the A6 board. 

AC currents from the power transformer sre rectified and charge filter capacitors C5,6, 
and 7. C7 is in a fullwave center tap supply. The + and - 15 volt supplies are both fed off 
the same 32V C.T. winding. Each supply has its own pair of diodes for a fullwave center 
tapped supply (C5 and C6). The filter capacitors are connected to pass transistors that 
are in series with their loads. Regulator IC‘s U6-8 compare the voltage on their 
respective transistor with an internal reference. The output of each regulator then adjust 
the on resistance of its respective pass transistor to maintain a constant voltage- 

Transistors Q4 and 5 sense the voltage drop across low ohmage resistors in series with the 
pass transistors in their respective supplies and limit the amount of current each 
transistor can pass. 05 sends over-current voltage to the internal current limiter in U7, 
while 04 and 10 current limit -15 volt pass transistor 03, which is located on the 
chassis. The two positive supplies interact aid thus a problem in one supply will affect 
the otter. If the +15 volt supply goes out of regulation it affects the + 5 volt regulator V+ 
and Vc supplies (U8 pins 11 and 12). If the +5 supply changes, the +5 volts to Vout(U7, 
pin 10) on the +15 volt regulator changes. This relationally changes the output voltage of 
the +15 volt supply. Thus the 5 and + 15 volt supply interact. 

The mosFET for the +5 volt supply uses U9 for current limiting. The current sense 
resistor for U9 is actually a land on the A13 mother board going from A6 pin 1 to pin 25. 
The derived voltage is sent to U8 pin 2 and actuates the internal current limiting circuit 
(U8, pin 2). 

The plus aid minus 15 volt lines are monitored by comparators in U10. If one or both 
lines are outside the established voltage windows, then the output of U10 (pin 1) drops 
low as a fault signal to the A11 processor boo'd. 

The TCXO supply voltage needs to be noise free to prevent unwanted modulation of the 10 
MHz oscillator, thus the unregulated 5 volt supply is used to supply voltage to a three pin 
5 volt regulator for the sole purpose of powering the 10 MHz TCXO. 

The 10 MHz sinewave output of the TCXO is converted into a squarewave by inverters in 
U11 and used to drive the divide-by and multiplication circuits that generate the 
reference standards used throughout the instrument. References generated by the A6 
board include 60,10,8, 4 and 3.2 MHz. Also generated are 800, 500,200 and 100KH2 
references. 



The 10 MHz squarewave from U11E pin 10 drives a tuned multiplier circuit. The first 
stage (Q7, L3, C33 and related components) Is tuned to 30 MHz. The second and third 
stages (using Q8 aid 9) are tuned to 60 MHz. 


A 10 MHz squarewave from U11 pin 2 drives binary counter US. A 1 MHz signal 
generated at pin 12 goes to counter U2B when it is divided by 5 to generate a 200 KHz 
reference aid divided by 2 to generae a 100 KHz reference. 

When the instrument is not in the scan mode, the 1 MHz signal from U5 toggles flip flop 
U4 to create a switeh8b1e 500 KHz sampling drive for the A3 board. 

In addition to the 1 MHz output, U5 also divides the 10 MHz TCXO squarewave by 5 to 
generate a 2 MHz reference at U5 pin 14. This drives multivibrator U3 which acts as a 
doubler by outputting two pulses at its pin 13 for every pulse arriving at its pins 1 aid 9. 
The 4 MHz output is doubled in the same way by multivibrator U1. The 8 MHz output at 
U1 pin 13 Is sent to output J2 and to pin 11 of flip flop U4B. The 4 MHz output of U4B Is 
switched on by the A3 board whenever the A3 boo'd phase lock chip is operational. 

A separate oscillator circuit (CR9, C55, L7, U13C, 13D) generates a 3.2 MHz signal. 
This is fed to a 4 stage binary counter U14 which divides the signal by 2, 4, and 16. The 
divide-by 4 serais an 800 KHz reference out board pin 30. The divide by 2 and divide by 
16 outputs go to phase detector U13 along with the 200 KHz reference from U2, pin 14. 
These go to loop filter U15 which sends a DC voltage to varicap CR9 to steer the VCO. 

The A6 boo'd contains a microphone limiter and filter. The microphone input is amplitude 
limited by Q3 and 4 and filtered by 3 KHz bandpass filter consisting of U9 aid related 
components. 



5.1 1 A8 HIGH VOLTAGE POWER SUPPLY BOARD 


The A8 high voltage power supply board provides regulated -1200 volt and +200 volt 
outputs. A fault detector signals the At 1 processor board if a supply goes out of 
calibration. The A8 board contains meter circuitry for detecting peak, true RMS and 
SI NAD. It also routes the cellular watts voltage and the selected meter circuit output to the 
rear panel cellular meter output. The A8 board has provisions for an optional PSOF filter. 

In order to generate the -1200 volt supply, high voltage AC from the main transformer 
(external to the A8 board) is rectified by CR 9-12. The D.C. current charges C9. The 
resulting high voltage is divided across R12-21. Voltages fo the front panel CRT are taken 
from these points. Capacitors C7 and 8 are located across the resistor network to prevent 
blanking pulses from feeding back into the network. Comparator U3 holds its output (pin 
6) at the reference set at pin 3 using H.V. adjustment R4. If the high voltage supply starts 
to lose regulation it is proportionally reflected at pin 3 of the comparator causing Q4 to 
compensate the output voltage. Resistors R22-26 are bleed resistors that drain C9 when 
the instrument is shut off. 

To generate the +200 volt supply; high voltage A.C. from the main transformer (external 
to the A8 board) is rectified by CR1-4. The resulting D.C. current charges C5. Pass 
transistor Q1 is in series with the output load. Q2 senses voltae as a function of current 
through R27 and limits current by lowering the bias on the base of Q1. Op-amp U1 
compares the output voltage (TP 1) to a reference set on pin 3 by R33 and 34. It regulates 
the output voltage via Q3 which biases Q1. 

A voltage divider consisting of R3, 6 and 5 allows correction of astigmatism on the front 
panel CRT. 

The output voltages of the -1200 volt and the +200 volt supplies are compared to 
reference voltages by fault detector U2. If either supply goes out of calibration, the 
output of the fault detector goes low to alert the A11 processor board of an error condition. 

The A8 board drives the front panel meter and contains all the detection circuitry with 
the exception of the power detectors which are found on the A4 board. The modulation 
signal on module pin V of the board is detected by U11,0R17, 18 and related parts. It is 
also directed through amp U5 to RMS detector U7 which sends out a corresponding linear 
voltage on pin 10 and a log scaled voltage on pin 8. If a PSOF filter option is installed, a 
jumper is connected from module pin R to ground. This causes U10 to switch the output of 
the filter into the input path of the RMS detector. After going through buffers in U5 the 
two signals are presented at the inputs on switch U8. Switch U8 selects the input to meter 
drive U5C. The output of U5C drives the front panel meter and also switches through U10 
to the rear panel meter out line (module pin 16) except in the watts mode. In the watts 
mode, U10 pins 11 and 10 open and pins 7 and 6 close. This directs the cellular watts 
input (module pin 17) to the rear panel cellular meter output (module pin 16). 



5.12 A9 L C D BOARD 


The A9 LCD board is an intelligent alphanumeric controller/driver system that includes 
an LCD for visual monitoring of a majority of the instrument’s settings and measurements. 

The 300 segment, 4 back plane multiplexed display is controlled by the A11 processor 
board via three alphanumeric LCD controller/driver chips. Each chip handles a maximum 
of 128 segments, thus one chip is in control 03 a master and the remaining two chips are 
slaved to it. 

The A11 processor board serially enters 8 bit words on the SI line while clocking the SCK 
line. A C/D line tells the A9 board if the incoming information is a command or data. Each 
controller/driver chip is inhibited until selected via lines CS1 -CS3. 


The A9 board drops the BUSY line low to indicate it is busy and cannot accept new data. 

The LCD display is connected to the printed circuit board through an elostomeric connector 
on each side of the LCD plane. It should only be removed if absolutely necessary because it 
is difficult to align properly and small bits of dust or other contaminates csn insulate the 
connections resulting in LCD malfunctions. 

The display contrast can be adjusted according to personal preference via R4. The 
optimum viewing angle is about 30 degrees below the level of the display. 



Ad DISPLAY BOARD BLOCK DIAGRAM 









5.13 A12 INVERTER BOARD 


The primary function of the A12 board is to convert approximately 12 volts D.C .to the 
needed AC. voltages necessary for the A6 and A8 power supplies. External to this card is 
the 12 volt switching power supply, power transformer , and a power source switch that 
allows the unit to be used on the internal power supply and optional sealed lead-acid D.C. 
battery pack, or external 12 volt power source. This board is not needed on A.C. units as a 
different power transformer is used that has tapped 110/220 primary windings. The 
battery has almost identical characteristics to the lead-acid battery that is commonly used 
in automobiles. 

In early units 111, a 555 timer, is used as an oscillator to drive a dual JK flip-flop (U2). 
An inverter drives one section of U2 and the outputs are nor'ed together by U3C, D. Either 
output U4A or U4C is high, with a slight amount of dead time when both outputs are low. 
These two outputs ultimately drive the two halves of the power transformer. 

On latter units, a small P.C. board containing a TL594 pulse-width modulator control 1C 
(U1) is mounted above the main boo'd. Internal to the chip is the oscillator, voltage 
regulator, dead-time contact and push-pull output circuit that provides two outputs that 
are 180 degrees out of phase. The five volt unregulated supply at E1 controls the level 
sensing of U1 via R8., 11 -13. When a freshly charged battery is being used, the voltage 
is high, and U1 outputs narrow pulses. As the battery voltage drops, U1 widens the 
pulse-width to maintain the same voltage level at E1. Controlling the duty cycle in this 
way conserves battery potential resulting in extended battery life. It also optimizes pass 
transistor currents allowing them to operate cooler. U6A-D selects which pair of 
transistors will be driven. Yoltage comparator U8 is high at pin 6 when the battery 
voltage is above 11.5 volts. This enables U6A and C which drives buffers CM and 10 and 
output transistors Q3 and 9. When battery voltage drops below 11.5 volts, the output of 
U8 goes low which enables U6B aid D which drive output transistors Q5 and 7 through 
buffers 06 and 8. This second pair of drivers and output transistors are operating on 
different taps of the transformer primary. When battery voltage drops down to about 
11.1 volts, voltage comparator USA activates, and turns on the low battery LED via U9 and 
Q1. When battery voltage drops further to approximately 10.5 volts, comparator U5B 
activates, and turns the unit off via RS flip-flop U7C, D amt Q2. 



5.14 A13 MOTHER BOARD 


The A13 Mother Board provides the majority of interconnections between boards via edge 
card connectors, ribbon cables and hard wire. For heat sinking purposes, it contains CR5, 
6 and Ql-3. These parts are all used by the A6 low voltage power supply. The A13 
Mother Board also contains level adjustment pot R5, twelve volt regulator U1 and a few 
other miscellaneous resistors. 



5.15 AC/DC OPTION 


The 3100 Service Monitor is available with AC/DC operation (^optional). The AC to DC 
switching power supply serves to supply DC voltage for battery pack (*optional) charging 
and unit operation. 

The switching power supply is internally mounted to the Rea* Panel asembly. A 
protective shield ie mounted directly above the cricuit board to guard against electrical 
shock. High voltages are present on the exposed circuits. The AC line voltage input is 
located at the slots in the bottom of the chassis. WARNIN6 The power On/Off 
switch does not disconnect AC line voltage from the power supply 
terminals. The line cord should be unplugged before servicing the unit 

The DC power supply is a standard switching power supply manufactured by Com power. 
AC power is converted into high voltage DC (approx. 200V DC). The DC power is switched 
by Q103 at 130 kHz to M5 kHz through a step-down transformer. The low voltage AC 
output is rectified by CR112 andCRI 14 and filtered to produce DC power. Each board is 
modified to allow room-temperature control of the DC output voltage. This is necessary to 
provide protection for the 12Y battry pack in high ambient temperatures. As the room 
temperature increases, the voltage across Cftl Id decreases, which causes the DC power 
supply voltage to decrease. 

To improve voltage regulation, Q107 has been added as a shunt regulator which continues 
to hold the power supply voltage during periods of little or no load. The DC output is 
supplied directly to the 12Y battery peck and through the 10 amp fuse to S I (INT/EXT) 
switch, then to El andE2of theA12 Inveter board. 

The DC power system of the 3100 is not connected to chassis ground. This allows 
operation from either positive or negative ground power systems without worry of 
short-circuits. Do not attempt to change this wiring system. 



SECTION 6 


MAINTENANCE 


6.1 INTRODUCTION TO PERFORMANCE TEST 

The information in Section 6.2 provides a systematic test procedure for the Model 3100 
Service Monitor. This performance test can be used whenever the 3100 specifications 
require verification. This test can be helpful as an “incoming inspection" test. It is 
recommended that the user or servicing technician read Sections 2 and 3, Installation and 
Operation, in this manual. In Table 6.1 there is a list of reommended test equipment. Test 
equipment with equivalent accuracy and resolution may be substituted. It is critical that 
the test instruments be calibrated to laboratory standards. Table 6.2 of this section is a 
check list that follows each step of the performance test. The check list should be saved 
for future reference. 

6.1.1 TURNON 

Set up the 3100 with the necessary power supplies and test equipment. Press the 
"Power" button “in". 

During the power up there will be a short delay while the microprocessor initializes the 
unit parameters. Any diagnostic messages seen on the display at this time should be noted 
and refer to Section 6.3 on Diagnostic Messages. 



Table 6.1 RECOMMENDED TEST EQUIPMENT 


Equipment 

Critical Requirement 

Recommended 

Signal Generator 

.1 to 1000 MHz 

Maximum output > 1 OdBm 

HP8642A 

DDVM 

4 1/2 Digit Display 
dB (relative) 

Fluke 8050A 

Audio analyzer 

20 Hz to 100kHz 

Maximum Output i 6Vrms 

HP8903A 

Frequency Counter 

60MHz with 1 Hz resolution 

Time Base ±.5ppm 

Traceable to WWV 

HP5383A 

Spectrum Analyzer 

1 to 1000MHz 

Display: ldB, 2dB, lOdB 

HP8568 

Pre-Amplifier 

.1 to 1300MHz 

20c© Gain; 50 Ohms 

HP8447D 

Modulation Analyzer 

Tuneable 1 to 1000MHz 

Selectable Bandpass .3 to 3kHz 

HP8901 

Transmitter 

VHF or UHF 

10W and 100W 

Unlden Force APU44 
Uniden Force ARU241 

RF Watt Meter 

VHF and UHF 

Bird/Thru-Line 

450MHz Filter 

Bandpass < 10MHz 

Wavetek 

BNC to BNC cable 

.1 to 1000MHz 

Contest Systems 

Clip to BNC cable 

DC to 500kHz 

Contest Systems 

Extender Card 

44 pin 

Contest Systems 

Extender Card 

72 pin 

Contest Systems 

DC Power Supply 

Adjustable 10 to 15VDC 

Continuous Currents amps 

HP6263B 

Power Supply 



6.2. Performance Test 

The performance test basically follows this procedure: 
Audio Ouputs, Audio Inputs, RF Outputs, RF Inputs, 
Special Functions 


6.2.1. MOD OUT 

Set-up the 3100 with power "on", 

turn AUDIO/CODE LEVEL full clockwise, CONT button “in”, 1kHz button 
"out". Connect a cable from MOD OUT to a DVM or (Audio Analyzer*). 
Measured value approx. l.SVrms. * Distortion measurement < 1%. 
Press 1kHz button "In", CONT button “out", turn 1kHz full clockwise. 
Measured value approx. l.SVrms. * Distortion measurement < 1%. 



6.2.2. DEMOD OUT 


f \ MOD 6 

Set-up the 31 00 to RCV 1 . j~j. J~j , Squelch “open". 

Connect a cable from DEMOD OUT to a DVM . Audio or white noise 
should produce a measurement > OVrms. 


6.2.3. EXT VERT VOLT 


s -^ VOLT 6 

Set-up the 3100 to f 6EN ) >[]>[] , Squelch "closed". 

Connect a cable from an audio source (Audio Analyzer) set to SVrms, 
at I kHz, to the EXT VERT Jack. The 3100 meter should read 5 V. 
Readjust the audio source to 4.243Vrms. Make sure that the 
VERT VAR knob is in the "cal" position. The 3100 oscilloscope 
should show +/- 6V peaks. 


6.2.4. I EXT VERT || SI NAD 

Set-up the 3100 to 


1 I V 


connect a cable from MOD OUT to EXT VERT. 


Press the 1kHz button “in". Adjust the level to IVrms on the meter. 
51 NAD 

Press the Q button, the meter should read < 28dB and SINAD LED 


sould be "on". 











6.2.4. cont. 


Press the 1 kHz button "out". Press the 


VOLT 

□ 


button. 


Set-up the 3100 1^° I 3 


kHz , press the CONT button “in”. 


Adjust the AUDIO/CODE LEVEL to ,25Vrms on the meter. Press the 
SI NAD 

button, the meter should read approx. OdB. Press the 1kHz button 


□ 


"In", the meter should read approx. 12dB. 


6.2.5. 


EXT MOD 


MOD 6 FM 


Set-up the 3100 for 


GEN j, press CONT “out", and 1kHz “out" 


Adjust the EXT MOD pot to mid-range, connect a cable from the EXT MOD 
jack the audio source set to .6Vrms, at 1kHz. The meter should read 
approx. 5kHz deviation. 


6 . 2 . 6 . 


EXT HORZ 


Connect a cable from the EXT HORZ jack to the audio sorce set to 1 Vrms. 
EXT 

Push the n button, the oscilloscope should show a horizontal line. 


6.2.7. 


GEN 


FM 


Set-up the 3100 for I A q^° 


/-N 

kHz 

V_ ) 


,and push the 


1.0 (mS/div) 



button in the 


HORZ section. Disconnect all cables from the front panel. Push the CONT 
button "in”, and adjust the FM modulation for 5kHz on the meter and scope. 

Set-up the 3100 to 
mV 

. buttons, and adjust the OUTPUT LEVEL knob to 200mV. 

Connect a cable from the RF IN/OUT jack to (Modulation Analyzer*) set 
for FM avg. at 450.3MHz. Set the bandwidth at 300Hz to 3kHz. The 
modulation analyzer should read approx. 3.54kHz avg =5kHz peak. 

*!f a tuneable modulation analyzer is not used it will be necessary 
to connect a bandpass filter in line to the modulation analyzer. 


Push the 


oc 

□ 



450.3 


MHz 









6 . 2 . 8 . 


6.2.9. 


6EN IBM 


0M 


Push the QJ button, and set the (Modulation Analyzer*) to 0M. 

The measurement should be approx. 3.54rad avg.= 5rad peak. 

* At 1kHz audio 5kHz FM = 5rad 0M. 


GEN 


AM I 


AM 10 (mV) 


Push the buttons, set the (Modulation Analyzer) to AM. 

The measurement should be approx. 35.4% avg.= 50% peak. 


6 . 2 . 10 . 


FREQ ERR 


Set-up the 3100 to 


from the ANT jack to a (Signal Generator*) set to 450.3MHz with no 
modulation. The LCD will display frequency error in the lower right 
corner. *The frequency error should be less than +/-60HZ if the 
signal generator is locked to a WWV reference. If the generator has 
more than 1kHz err, adjust it near zero for the the following tests. 
*lf the generator is locked and the err is > 1kHz, see the TIME BASE 
section of the Calibration Procedure. 


RCV 


FREQ 

ERR 


FM MODNAR 


and connect a cable 


6 . 2.11 


RCV 


FM 


FM NAR 


Set-up the 3100 to RCV 1, 


and connect a cable from the ANT 


jack to a (Signal Generator*) set to 450.3MHz with 5kHz FM at 1kHz. 

The 3100 meter and scope should read approx. 5kHz peak. To check the 

+/s 

FM CAL markers, push the j~j button and two horizontal lines should 

be touching the top and bottom peaks of the audio signal on the scope. 
Push FM CAL "off". *Ver1fy the FM level with the modulation analyzer. 


6 . 2 . 12 . 


RCV 


0M 


0M 


Push the Q button, and set the (Signal Generator*) to 5rad. The 

meter and scope should read approx. 5rad peak. *At 1kHz audio 
5kHz FM = 5rad 0M. 







6.2.13. 


RCV 


AMI 


AM 


Push the Q button, and set the (Signal Generator) to 50% AM, set 

the generator output level to -50dBm. The 3100 meter and scope 
should read approx. 50% AM. 


6.2.14. 


6.2.15. 


RCV 


SSB 


Push the 


SSB 18 


buttons, set the (Signal Generator) to CW, and offset 


the generator frequency by 1 kHz. The 3100 meter should read approx. 

80 to 100%, «1kHz tone should be detected. Reset(5ig. Gen.) to 450.3MHz. 


SCAN 


Push the 


(REF LVL dBm) 

ON -30 MARKER 



, and 



buttons in the [SCAN MODE] section and 


adjust the FREQ SCAN knob to "nar“. Adjust the analyzer display to 
center with the <POS> knob. The peak of the -50dB signal should be 
approx. -20dB below the REF LVL line. Step the (Signal Generator) level 
in 10dB steps down to -lOOdB the peak should drop approx. lOdB/div. 

Push the HO]dB button, set the signal to ~30dB. The peak should be on 
the-20dB line. Push the [+10]dB button, set the signal to-1 OdB. The 
peak should be on the -20dB line. Turn the FREQ SCAN knob to the "wide" 
position, the dot MARKER should remain on the center of the peak. 

Step the signal generator +/-1MHz, the peak should move about +/-1 div 
Turn the FREQ SCAN knob to "nar", and step the signal generator +/-50kHz 
the peak should move about +/-1div. Press the ON button "out". 


6.2.16. 


WATTS 


WATTS 15 


Set-up the 3100 for and connect a cable from the RF IN/OUT 

jack to a 10W VHF rf source. Verify the RF level with a (Watt Meter). 
The 3100 meter should read within 7%+/-3% of full scale. 

150 

Push the j~ button and connect a 100W UHF rf source. Verify the 

RF level with the (Watt Meter). The 3100 meter should read within 
7%+/-3% of full scale. 





OUTPUT LEVEL 


6.2.17. 


6 . 2 . 20 . 


RF 

FREQ 



Set-up the 3100 fori rncn I 152.34 
CW X10 mV 

Q, Q , Q set the OUTPUT LEVEL dial to 3.0. Connect a cable from the 

RF IN/OUT jack to a (Spectrum Analyzer); adjust the analyzer to 152.34MHz, 
and set up the display to show a 20dB drop. Turn the OUTPUT LEVEL dial 
to 0.3, and check that the signal peak drops approx. 20dB. 

X100 mV 

Set-up the 3100 to FI, riset the OUTPUT LEVEL dial to OdB, and push the 
ON 

|“ button "in",and connect a cable from the RF IN/OUT jack to the ANT jack. 

The 3100 should display a horizontal line approx. -lOdB from the REF LVL. 
Step the OUTPUT LEVEL down 20dB [X10] [x 13... ; the horizontal line should 
drop 20dB for each step,*XO. 1 mV = X10OpV. Use the [-10] &[-30] REF LVL 
steps to follow the RF level down. The last output step will be below the 
analyzer range. 


6 . 2 . 18 . 


2 TONE 


X100 mV 


Set-up the 3100 to Q , set the OUTPUT LEVEL dial to OdB, and push the 
j~ button “out", connect a cable from the RF IN/OUT jack to the ANTjack. 


Enter 


SQLCH 

CODE 



M MOD 6 


and push 


press the CONT button "in", and 


adjust the AUDIO/CODE LVL for about 2kHz deviation. The 2 TONE will 
continue until the CONT button is "out”. The BURST button will send one 
(call) when pressed. 


6.2.19. 


5 TONE 


Enter 


SQLCH 

CODE 


5 THE 

6 


and press CONT or BURST. The 3100 will send the 


last 5,6, or 7 TONE group that was ENCODEed. 



and press CONT or BURST. The 3100 will send the 
last DTMF group ENCODEed. 














6 . 2 . 21 . 


6.2 22 . 


SUBTONE 


Set-up the 3100 for 



123 


Hz 


, select 



, and push 


the CONT button "in". The LCD should display the audio frequency 123Hz 
in the lower right hand corner. 


MOD FREQ 


Set-up the 3100 for 



1.23 



, select 



, and push 


the CONT button "in". The LCD should display the audio frequency 1.23kHz 
in the lower right hand comer. 


6.2.23. 


DI6 


Enter 



note it. Now set-up the 3100 to 


, check the DIG code displayed on the LCD and 

the LCD should display 


SHIFT 


SUB- 

TONE 


the decoded DIG code followed by a -DIG code, which is the decode value 
for an audio signal that is 160* out of phase.* DIG modulation must be 
less than 2kHz FM deviation. 


6.2.24. 


LISSAJOUS 


, . AUDIO 

Enter 6EN 


, and pull the <POS> knob “out". The 3100 scope should 


display a one cycle lissajous pattern. 


6.2.25. 

If your 3100 Service Monitor fails to perform any of these test, please 
refer to Section (6.4.) on Service and Calibration in this manual. 













Section! 

Test 

Min. Spec. 

Ql 

Audio Synth. Max. 

> J.4Vrms 

1 

Fixed 1kHz Max. 

> 1,4Vrms 

6.2.2. 

Demod Out 

>0V 

6.2.3. 

Volt, Meter RMS 

4.7Vrms 


Volt, Scope PEAK 

5.7Vpeak 

6.2.4. 

Sinad, -30dB 

<;-28dB 


Sinad, LED 

7 


Sinad, OdB 

-IdB 


Sinad, -12dB 

-1 1.5dB 

6.2.5. 

Ext Mod 

.3Vrms 

6.2.6. 

Ext Horz f 

+/- 3div 

6.2.7. 

Gen, FM 

3.4kHz avg 

6.2.8. 

Gen, 0M 

3.3Radavg 

6.2.9. 

Gen, AM 

34* avg 

6.2.10. 

FreqErr 

0 Hz 

6.2.1 1. 

Rev, FM 

4.75kHz 


FM CAL markers 

4.75kHz 

6.2.12. 

Rev, 0M 

4.75Rad 

6.2.13. 

Rev, AM 

47* 

6.2.14. 

CO K 


70* 

O. Z.. 10. 


-18dB 

OdB 


-10dB reflvl 

- 18dB 


+ 10dB reflvl 

- 18dB 

6.2.16. 

Watts, 15 



Watts, 150 

readinq+/-75? 

6.2.17. 

Output Level dial 

-18dB 


Output Level steps 

OdB 

6.2.18. 

2Tone(Cont) 

7 


2 Tone (Burst) 

7 

6.2.1 9. 

5 Tone 

7 

6.2.20. 

DTMF 

7 

6.2.21 

Subtone 

7 

6.2.22. 

Mod Freq 

7 

6.2.23. 

_Dig_ 

7 

6.2.24. 


7 


measured | measured | measured | Max. Spec. 


1.6Vrms 





































































































































6.3 DIAGNOSTIC MESSAGES 


The 3100 Service Monitor features an internal self-test system which allows the 
microprocessor to monitor major unit functions. During normal operation the processor 
routinely checks error lines. Any error encountered causes the processor to immediately 
display a diagnostic message on the LCD. 

Some messages only appear briefly during power-up. This condition is usually not a 
problem, but could indicate a line voltage or power supply limitation is being reached. If 
the unit continually displays a diagnostic message after power-up, it may be necessary to 
turn the unit off and on to clear a latched condition. If the diagnostic message will not 
clear, contact the Comtest System Customer Service Department for help (see Section 2). 

Whenever an error condition causes a diagnostic message, the keyboard functions are 
automatically locked out. Most error conditions are serious enough to cause the overall 
operation of the unit to be unreliable. It will be helpful to turn the unit off ami note if 
more than one message is being displayed when turned on. Each effected message will be 
displayed and replaced by a message with higher priority. The messages are ranked in the 
following order: 

A1 Low Drive 
A1 Unlock 
A3 Low Output 
A3 Unlock 

A4 Over Mod (A4 unlock) 

A6±15Y(uncal) 

A8 Uncal (hi-volts) 

Only the messsage with highest priority will be displayed continuously. 

It Is possible that no display will be present on the LCD. This can be caused by several 
conditions. 


1. 5Y Power Supply Overload (unit) (All). 

2. Secondary processor failure (A5) (A9). 

3. Primary processor failure (All). 

4. Loss of 8 MHz clock signal from (A6). 

5. AC or DC Supply voltage too low. 

The diagnostic system may be temporarily disabled by pushing DIP switch Si to the 
"closed" position and turning the unit "off and on" to recycle the microprocessor. This 
will not fix the error, but will allow further troubleshooting. 



6.4 SERVICE & CALIBRATION 


The 3100 Service Monitor is a highly accurate measurement instrument. Should it 
become necessary to adjust or repair your 3100, contact the Comtest Systems' Customer 
Service Department for assistance (refer to Section 2). The following sections will guide 
you through disassembly, repair, and reassembly of your unit. The 3100 Service 
Monitor features modular, P.C. board construction for convenient servicing. 

6.5 DISASSEMBLY 

WARNING! 

THIS INSTRUMENT USES HIGH VOLTAGES WHICH CAN BE LETHAL. 

ONLY EXPERIENCED SERVICE PERSONNEL SHOULD BE ALLOWED 
TO DISASSEMBLY OR CALIBRATE THIS INSTRUMENT. 

-1200 VDC! ON A8 CIRCUITS 
200 VDC! ON A7 CIRCUITS 

Before disassembly, disconnect AC power (DC units - make sure the power switch is 
‘’off**!) from the unit. Disassembly will be easier when the unit is standing on its rear 
panel. To remove the instrument top cover, remove the six [*6] screws (three on each 
side) and four [*4] screws (two on top front - two cm top rear), and lift the cover. 

To remove the instrument bottom cover, remove the five [*6] screws (two on left side - 
three on right side) aid four 1*4] screws (two on bottom front - two on bottom rear), 
and lift the cover. 

If it is necessary to remove the High Voltage cover, remove the seven 1*4] screws, and 
carefully remove the cover. 

To remove the Front Panel assembly, the top and bottom covers must be removed. Now 
disconnect the three ribbon cables on the bottom side of the unit, are! disconnect the Power 
Switch harness connector. Disconnect the three coaxial cables from the top of the unit J3 
on the A4, J5 on the A1, aid J4 on the A10. Remove the four [*4] screws (two on each 
side) securing the front panel brackets to the chassis. Carefully lift the front panel 
assembly straight up from the instrument. 

Disassemble the unit only as necessary to adjust or repair each section. Refer to the unit 
diagrams for cable and hardware orientation when reassembling. The unit is reassembled 
by reversing the above procedure. 

6.5.1 CIRCUIT BOARD REMOVAL & SERVICING 

The Contest Customer Service Department can help you troubleshoot most problems down 
to one P.C. Board or circuit. A replacement boo'd can be shipped immediately. 

To remove the R.F. boards (A1 through A4), remove the instrument top cover. Set the 
unit in its normal operating position. Disconnect the related coaxial cables. Remove the 
two 1*4] philips screws which hold the assembly (one at each end), and pull the boo'd 
assembly straight up using the knurled knobs. When removing a board, check the 
condition of the gold edge connector. Remove any oxidation by ca'efully rubbing the gold 



pins with a standard pencil eraser, Reinstall these boards by reversing the above 
procedure. (NOTE: HARNESS CABLES ARE NOT KEYED. NOTE ORIENTATION 
BEFORE REMOVING AND REFER TO UNIT DIAGRAM BEFORE APPLYING 
POWER. ) The boards under the High Voltage cover can be removed by disconnecting any 
related cables and pulling straight up on the plastic tabs on each end of the board. When 
removing a board, check the gold edge connecter for oxidation. Reinstall the bow'd by 
pushing it down into its slot and reconecting its cables. 

If the 3100 has experienced a major failure, it will be easier and faster to return the 
defective assembly for repair. If the unit fails to meet one or more of the published 
specifications, after a long period of use in the field, recalibration can be performed by 
the user. 

6.6 CALIBRATION 

The following sections detail the procedure used to calibrate the 3100 Service Monitor. A 
list of recommended test equipment is given in Tsble 6-1. While it is not necessary that 
this exact equipment be used, it is critical that the equipment be calibrated to an accuracy 
equal to or better than 3100 specifications. 

DUE TO THE HIGH VOLTAGES USED INSIDE THIS INSTRUMENT, 

ONLY EXPERIENCED SERVICE PERSONNEL SHOULD BE ALLOWED 
TO MAKE MEASUREMENTS AND/OR ADJUSTMENTS ON THE 
INTERNAL CIRCUITRY. 

ft is recommended that anyone servicing this instrument first read and understand 
Sections 2,3, & 5 of this manual. This manual contains schematics and component layouts 
for each P.C. board. The test points and adjustment controls are marked on each circuit 
bow'd by etching. On later versions the locations are silk-screened onto the board. 

The following calibration procedure will allow you to work through each section 
step-by-step. Since most of the circuit systems are interrelated, it is necessary to start 
at the beginning of the procedure and follow each step to the section requiring calibration. 

6.7 CALIBRATION PROCEDURE 

Set up the 3100 in its normal operating position with the necessary power supplies and 
test equipment for the calibration procedure. 

6.7.1 METER ZERO ADJUST 

With the unit power off, adjust the meter to the zero position by carefully turning the 
screwdriver adjustment below the meter. 

6.7.2 LOW VOLTAGE POWER SUPPLIES 

Remove the high voltage shield. Set the DYM to measure a 20 YDC range. Connect the 
negative lead to chassis ground, and with the positive probe measure the voltages 8t the 
following points on the A6 circuit board. 

Adjustment Control 


Test Point 1 

5YDC +/- 01V 

RM 

Test Point 2 

15 YDC +/- .02Y 

RIO 

Test Point 3 

-15 YDC +/- ,02V 

R 6 



Any voltages not within normal limits may be adjusted by the listed control. Record the 
measurements. 

6.7.3 HIGH VOLTAGE POWER SUPPLIES 

Set the DVM to measure in a 200 VDC range. With the positive probe, CAREFULLY 
measure the following points on the A8 circuit bard. 


Adjustment Control 

Test Point 1 200 VDC + /- 4V (not adjustable) 

Test Point 2-135 YDC +/- IV R4 

6.7.4 LINE VOLTAGE REGULATION 

Connect the 3100 AC line cord to the variac power source. Set the line voltage to 108 VAC. 
Set the DVM the 200mV AC range. With the positive probe, measure the ripple voltage on 
Test Point 1 of the A6, it should remain less than 5mV RMS. Check the ripple on Test 
Point 2 of the A8, it should remain less than 400mV rms. 

Return the AC power supply to 117 VAC. 

6.7.5 FRONT PANEL INDICATORS 

Press the following push switches, and check for prop®' operation of the front panel 
LED's: 


Selected Switches Active LLP. 

WATTS W 

YOLTS V 

SI NAD dB 

MOD and 0M RAD 

MOD and FM kHz 

MOD and CW None 

MOD and SSB None 

MOD and AM XxlO 

ON [SCAN] ON 

OFF [OUTPUT LEVEL] OFF 


On the keyboard alter the following setting: 

RF FREQ, 152.35, MHz, RCV, AUDIO GEN, 1, kHz, aF.O, Hz 
Press the following buttons: 

Volt, 6,1 kHz "in",CONT "out", FM 

Turn the Squelch control to the closed position "full clockwise", the Squelch LED should be 
"off". 



6.6.1 CALIBRATION PROCEDURE INDEX 


6.7.1 

Meter Zero 

6.7.2 

A6 Voltage 

6.7.3 

A8 Voltage 

6.7.4 

Line Voltage Variation vs. Regulation 

6.7.5 

L.E.D. Functions 

6.7.6 

Fixed 1 kHz 

6.7.7 

Audio Synthesizer 

6.7.8 

Meter, RMS 

6.7.9 

Scope AC/DC Coupling 

6.7.10 

Scope Conrols CAstig) 

6.7.11 

Scope Gain 

6.7.12 

Meter /Scope Bandwidth 

6.7.13 

Range Switches 

6.7.14 

Horizontal Sweep 

6.7.15 

Ext Horizontal 

6.7.16 

Audio Frequency Counters 

6.7.1? 

SINAD 

6.7.18 

Modulation Gain, Peak 

6.7.19 

Time Base 

6.7.20 

FM Recv 

6.7.21 

0M Recv 

6.7.22 

AM Recv 

6.7.23 

SSB Recv 

6.7.24 

Scan, Dot Marker 

6.7.25 

Log Amp/Analyzer Gain 

6.7.26 

Scan/Ref Level Steps 

6.7.27 

Scan Width 

6.7.28 

Freq Response 

6.7.29 

Squelch 

6.7.30 

RF Level Dial 

6.7.31 

RF Level 

6.7.32 

FM Gen 

6.7.33 

0M Gen 

6.7.34 

AMGen 

6.7.35 

2 Tone 

6.7.36 

5,6,7 Tone 

6.7.37 

DTMF 

6.7.38 

Digital Code 

6.7.39 

Wattmeter 

6.7.40 

DC and Battery Option 



6.7.6 FIXED I kHz TONE 


Turn the 1 kHz knob to the "full clockwise" position. Connect a cable from the Mod Out 
jack to the (Audio Analyzer). Set the analyzer to Volts mode. The audio level should 
measure greater than 1.4 Yrms. Adjust R4 [ 1 kHz] for 1.5 Yrms. Set the analyzer to 
Distortion mode. The audio distortion should measure less than 1 %. 

6.7.7 AUDIO SYNTHESIZER 

Press the 1 kHz button “out", and push theCONT button “in". Turn the Audio/Code level 
knob "full clockwise". Reset the analyzer to Volts mode. The measured audio level should 
be greater than 1.4 Vrms. If not, adjust R26 [CH-A LEVEL] for 1.5 Vrms. Set the 
analyzer to the Distortion mode. The audio distortion should be less than 1 %. Reset to 
Volts. R46 [DAC-ADJ] controls distortion level, adjust for minimum. 

6.7.8 METER, RMS 

Set the (audio analyzer) to output 1 kHz at 5 Vrms. Connect the analyzer to the 3100 Ext 
Vert jack, aid check that the Volt and “6" buttons are pushed in. Check the 3100 meter 
for a reading of 5V ±.1V, if it does not fall within this range, connect a (clip lead - BNC) 
cable from chassis ground and Test Point 3 on the A8 to the analyzer input jack. The 
voltage at this test point should be 150m Vrms ± 3mV (143 mV on earlier units). Set 
the analyzer to DC Volts and connect the clip lead to Test Point 6. The voltage at this point 
should be 2.5 V DC ±.02 V; R53 [rms] adjusts this voltage. Adjust R56 [MTR ADO] for a 
meter reading of 5V ±0. IV. Disconnect the (clip lead - BNC) cable. 

6.7.9 SCOPE, AC/DC COUPLING 

Connect the cable from Ext/Vert jack to a function generator set to 4 VP-P at 1 kHz. 
Adjust the function generator DC offset ±, and note that the sine wave display moves up and 
down in relation to this action. Pull "outward” on the Vert position knob, and vary the DC 
offset again ±. Note that the sine wave should now tend to remain centered on the scope. 
Push the Vert position knob "in”, and reset the function generator to zero IX) offset. 

6.7.10 SCOPE, FRONT PANEL CONTROLS 

Vert Position (clockwise) = upwards 
Vert Variation (cal to C. C. W.) = decreases 3 to 1 
Horz variation (cal to C.C.W.) = slower 9 to 1 
Horz position (clockwise) * right 

The scope display should perform as shown. If not, this Indicates an Internal wiring 
problem. 

6.7.11 SCOPE, GAIN 

Center the scope display and return the knobs to their calibrated positions. Reconnect the 
cable from the Ext/Vert Jack to the (audio analyzer) and set the analyzer to output 4.243 
Vrms at 1 kHz. The scope should display a sine wave with ± 6V poiks ±0.2V. If it is 
necessary to adjust the gain, first make sure that te display is focused by adjusting the 
brightness and focus controls located on the rear panel. Also adjust R3 [ASTIG] on the A8, 
then adjust R34 [VERT GAIN] on the A7. 



6.7.12 METER & SCOPE BANDWIDTH 


Program the audio analyzer frequency from 20 Hz to 100 kHz and check that the scope 
display remains within ± IV of 6V peak and the meter remains within ± 0.7V of 4.24 
VRMS. No adjustment. 

6.7.13 METER & SCOPE RANGE SWITCHES 

Reset the audio analyzer to 6Vrms at 1 kHz Push the ” 18" button on the 3100. Read the 
meter and check that it shows 6V ± 0.1Y. Set the audio level to 2 Vrms, and push the "6“ 
button. The meter should read 2V ± 0.1 V. Set the audio level to .6 Vrms aid push the 
"1.8" button. The meter should read. 6V± 0.1V. No adjustment. 

6.7.14 HORIZONTAL SWEEP 

Set the audio analyzer to output 1 Vrms at 100 Hz. Push the lOmS/div button in the 
scope section. Count the total number of cycles displayed. The scope should show « 10 
cycles (1 cycle/div). Check the following frequencies and ranges: 

1 kHz 1 mS/div 

10 kHz 0.1 mS/div 

100 kHz .01 mS/div 

AH ranges should be within ± 1 cycle of 10 cycles total. The sweep rate is adjusted by 
R98 [sweep] on theA7 board. 

6.7.15 EXT HORIZONTAL 

Reset the audio analyzer frequency to 1 kHz and connect the cable from the analyzer to the 
Ext Horz jack. Press the "EXT" button aid check that the scope display shows a horizontal 
line *±3 divisions. This display is controlled by a factory select value for R122 on the A7 
board, with a range of 10 to 10K ohms. 

6.7.16 AUDIO FREQUENCY COUNTERS 

Disconnect the cable from the audio analyzer, and reconnect it from Ext/Vert to Mod Out on 
the3100. Check that the LCD shows Audio Oen 1 kHz. If rat, enter Audio Gen 1 kHzonthe 
keyboard. The fixed 1 kHz should be off. Push the Cont button "in" and adjust the Audio 
Code knob for a reading 0.4 Vrms. Check that the SINAD LED is lit. Enter Mod Freq on the 
keyboard, and check that the LCD displays Mod Freq 1.00 kHz. Now enter Audio Gen, 123, 
Hz, ra the keyboard, then enter Subtone. Check that the LCD displays Subtone 123 Hz. 
Mis-counts more than ± 1 Hz indicate internal problems. 

6.7.17 SINAD 

A) Enter Audio Gen, 3, kHz on the keyboard, and set audio level to 0.25 Vrms on the 
meter. Push the SINAD button and check that the meter reads 0 dB ± 1<®. If rat, connect 
the (clip lead-BNC) cable from Test Point 3 on the A8 to the audio analyzer, aid check 
that the voltage on this point is 180mVrms ± 2mV. This level is set by R96 on the A5 
[DIST. ADO]. Disconnect the clip lead cable. 



B) Temporarily turn off the 3kHz tone by pressing the Cont button "out", and return the 
meter to Volt function. Push the fixed 1 kHz button "in", snd adjust the knob for a reading 
of 1 Vrms on the meter. Push the SI NAD button “in", and check that the meter reads i 
-28 dB. If not, adjust R91 [NOTCH] and R94 [NOTCH] alternately to obtain the lowest 
possible meter reading. 

C) Connect a BNC tee-adapter to the Ext/Vert jack so that cables are connected from Mod 
Out to Ext/Vert and Ext/Vert to the analyzer input. Set the 8udio analyzer for SI NAD, 
Freq, 1 kHz. Push the Cont button “in" to add 3 kHz.and check that analyzer and 3100 
meter both read -12 dB. If not, slightly adjust the 3 kHz audio knob for a reading of -12 
dB on the analyzer, then check that the 3100 meter reads -12 <ffi ±0.5 dB. Set the audio 
level knob for -5dB and -20(ffi readings on the audio analyzer, aid check that the 3100 
measurement falls within ± 1 dB at each setting. If the 3100 requires adjustment repeat 
steps 1 and 2 below until the SINAD readings meet specifications. 

1) Set the 3 kHz audio kob for a reading of -5dB on the audio analyzer 
and adjust R52 [dB GAIN] on the A8 for -5 dB meter reading. 

2) Set the 3 kHz audio knob for a reading of -20 <® on the analyzer, 

8nd adjust R5 [0 dB] on the A8 for -20 cB meter reading. 

6.7.18 EXT MODULATION 

Disconnect all cables, and reconnect the (clip lead-BNC) cable from Test Point 3 on the A8 
to the analyzer input. Set up the analyzer for Volts, 1 kHz at 1 Vrms, and connect a cable 
from the output to the Ext Mod jack. Enter Gen, on the 3100 keyboard aid push the FM, 
Mod, and "6" buttons. Turn off both internal modulation tores. Adjust the Ext Mod knob 
for a reading of 106m Vrms on the analyzer. The meter should show 5 ±0.2 kHz. With 
106m Vrms at Test Point 3, adjust R55 [PEAK] for 5 kHz. Disconnect all cables. 

[END OF AUDIO TESTS] 


6.7.19 TIME BASE 

Enter 952.35 MHz, Rev, on the 3100 keyboard. Set up the (Signal Generator) to 952.35 
MHz with re modulation. The generator should be locked to a WWV standard. Connect a 
cable from the generator to the Ant jack on the 3100, and enter Freq Err on the keyboard. 
The LCD should display a frequency error less than ±50 Hz. 

Alternate method, connect a cable from the Rear Panel 10 MHz jack to a (Frequency 
Counter) set to 1 Hz resolution range. The counter should have a time base accuracy of 
±.5 p.p.m. The 10 MHz frequency should be within ± 1 Hz. The TCXO (OXCO) located on 
the A6 board can be adjusted with a non-metalllc tool. (The OCXO adjustment hole is 
covered by a protective screw.) Adjust for lowest possible frequency error. (Replace 
protective screw.) 



6.7.20 FM RECEIVE 


Enter 152.35 MHz on the 3100 keyboard, and push the Bandwidth button in for “Nar“ 
mode. Set the signal generator to 152.34 MHz with 5 kHz FM (1 kHz tone). Set the 
generator RF level to -20 dB, and connect it to the (Modulation Analyzer) to verify that 
the modulation level is 5 kHz = 3.54 avg. Now connect the generator to the 3100 Ant jack 
and check the squelch is “open" and the squelch LED is "on". The 3100 meter should read 
5 kHz ±0.2. To adjust this setting, it will be necessary to reach R159 [FM] on the A2 
through its module cover, or use the (44 pin Ow'd Extender) to operate the A2 in a raised 
position. 

6.7.21 0M RECEIVE 

Push the 0 button, and verify that the generator is set at 5 Rad = 5 kHz FM (at 1 kHz 
only). Check the 3100 meter for a 5 Rad reading. This reading is dependent on the A2 FM 
setting. The adjustment for 0M Rev is R58 on the A10 board. 

6.7.22 AM RECEIVE 

Push the AM button, and set the generator to 501 AM (1 kH 2 ). Verify this level with the 
modulation analyzer. Reconnect the generator to the 3100 and lower the RF level to -50 
dBm. The meter should read 5051 ± 3*. The AM adjustment is R166 on the A2 board 
(also controls SSB reading). It can only be adjusted with the circuit bow'd extended from 
its slot while in operation. 

6.7.23 SSB RECEIVE 

Push the SSB and “ 18“ buttons. Move the generator carrier frequency up or down 1 kHz, 
and turn off the modulation. Then check that a 1 kHz tone is audible, and the 3100 meter 
reads approximately 70 to 10051. This meter reading is related to the AM adjustment and 
is not critical. 

6.7.24 SCAN, DOT MARKER 

Enter RF freq, 52.34, MHz on the 3100 keyboard. Set the signal generator to 52.34 MHz 
without modulation. The RF level should be -50 <©m. Push the -30 [REF LVL cBm] 
button, aid turn the Scan Width knob to the “Nar“ position. Connect the generator to the 
Ant jack. Enter Freq Err on the keyboard and check that freq, error is less than 1 kH. If 
not, readjust the generator frequency. Press the ON [SCAN MODE] button “in”. The scan 
display should appear on the 3100 oscilloscope and the signal peak should touch the -20 
dB line ± 2dB which indicates a -50 dBm signal level. Now press the Marker button "in". 
The dot marker should appear on the peak of the tuned signal. Adjust the Scan Width knob 
clockwise to the “Wide" position. The dot should remain atop the signal peak. If not, 
carefully adjust R42 [Marker Calib] on the A7 to center the dot. 

Press the On [SCAN MODE] button "out". Return the Scan Width knob to the “Nar” 
position. Enter 952.34 MHz on the keyboard and set the generator to 952.34 MHz. The 
frequency error should be less than 1 kHz. If not, readjust the generator frequency. 
Press the On button “in" and check that the dot marker appears atop the tuned signal peak. 
To move the dot to the peak, adjust R106 [MKR] on the A3 board. This is located on the top 
of the A3 toward the rear of the unit. 



6.7.25 SCAN, LOG AMP GAIN 

Enter 152.34 MHz on the keyboard, and press the Marker button “out". Set the generator 
to 52.34 MHz. Verify that the generator output level can make accurate 10 dB steps from 
-100 dBm to +10 dBm with the (Spectrum Analyzer). Set the generator output level to 
-90 <©m and connect to the Ant jack. The signal peak should touch the -60 dB line ±2dB. 
Increase the generator level to-40 dBm; thepeakshouldtouchthe-10 dB line ±2 dB. To 
adjust this ratio, set the generator to -90 (ffirn and note the relative peak position. 
Increase the level to -40 dBm, and adjust R4 [A GAIN] on the A7 boo'd to make the peak 
position exactly 50 dB higher than the level at -90 dBm. Now set R7 [OFFSET ADJ] on the 
A7 to make the signal peak fall exactly on the -10 dB line. It may be necessary to repeat 
these two steps, as the adjustments tend to interact. Step the generator each 10 dB from 
-100 to -30 dBm, and verify the signal peak is within ± 2dB at each line. 

6.7.26 SCAN, REFERENCE LEVEL STEPS 

Push the -10 [REF LVL dBm] button, and set the generator output level to -3 dBm. The 
signal peak should touch the -20 cffi line ± 2 cB. 

Push the +10 [REF LVL dBm] button, and set the generator output level to -10 d8 line. 

The signal peak should touch the -20 dB line ± 2 dB. No adjustment. 

6.7.27 SCAN WIDTH 

Turn the Scan Width knob to the "Nar“ position. Offset the generator frequency ± 150 kHz, 
and note that the signal peak moves ±3 divisions right to left ± 1 division. The overall 
Scan Width is adjusted by R164 [SCAN] on the A3 which is only adjustable with the use of 
the (Extender Card). 

6.7.28 SCAN, FREQUENCY RESPONSE 

Set the signal generator to -50 dBm and push the -30 [REF LVL] button. 

Set the 3100 and signal generator to the following frequencies and check that the tuned 
signal peak is within the specified level. 


2.34 MHz -20 line 

±5dB 

12.34 MHz 

±3dB 

52.34 MHz 

±3dB 

152.34 MHz 

± 1 dB 

452.34 MHz 

± 3 dB 

752.34 MHz 

±4dB 

852.34 MHZ 

± 4C© 

952.34 MHz 

±4dB 


No adjustment 



6.7.29 SQUELCH 


Press the On [SCAN MODE] button "out". Set the 3100 and generator to 152.34 MHz. Set 
the generator level to 0 (Bm, and turn the Squelch knob full clockwise "closed”. The 
Squelch LED should go out and no audio heard from the speaker. Disconnect the generator, 
and turn the Squelch knob full counter-clockwise "open". The Squelch LED should be on 
and white-noise sudio heard from the speaker. The overall squelch sensitivity is a fixed 
setting. 

6.7.30 RF LEVEL. DIAL ACCURACY 

Enter Gen. on the 3100 keyboard, and push the following buttons: CW, Mod, X10, mV. 
Adjust the Output Level dial to 3.0 on the Yolts scale. Connect a cable from the RF In/Out 
jack to the (Spectrum Analyzer). Set the analyzer to 152.34 MHz with frequency span of 
1 MHz, so that a 20 dB change can be measured. Note the level of the signal peak on the 
analyzer, and turn the RF Level dial left to 0.3 on the Yolts scale. The signal peak should 
drop 20 dB ± 1 dB on the analyzer display. If not, carefully adjust R27 [OFFSET] located 
on the top of the A4. 

6.7.31 RF LEVEL 


Push the X1 and uY buttons, and set the Output Level dial to the 0 dB position. Connect the 
(Spectrum Analyzer) to its calibration source through the (Pre-Amplifier), aid adjust 
the analyzer reference level so that the analyzer/amplifier system has exactly 20 dB of 
gain. Set the analyzer to a 2 dB/div. resolution, and connect the 3100 signal. The -100 
dBm signal from the 3100 should measure -80 dBm ± 1 <B. If not, carefully adjust R25 
[LEVEL] located on top of the A4. 

6.7.32 FM GENERATE 

Push the X10, mV, FM, and "6" buttons. Connect the RF In/Out cable to the (Modulation 
Analyzer), Set the modulation analyzer to 152.34 MHz with the bandwidth set 8t 300 Hz 
to 3 kHz, and set for FM (avg). Enter Audio Gen, 1, kHz on the 3100 keyboard and press 
the Cont button "in". Make sure that the fixed 1 kHz button is “out". Adjust the audio level 
knob for a modulation level of 5 kHz on the 3100 meter. The modulation analyzer should 
display 3.54 kHz avg. ± 0.15 avg. If necessary, adjust R9 [FM] located on top of the A4. 

6.7.33 0M GENERATE 

Set the modulation analyzer to 0M (avg.) and push the 0M button on the 3100. The 
modulation analyzer should read 3.54 Rad ± 0.2 avg. If necessary adjust R4 [0M] on the 
A10 (front panel). 

6.7.34 AM GENERATE 

Set the modulation analyzer for AM (avg.). Push the AM button on the 3100. The 
modulation analyzer should read 35.4$ ± 1.5$ avg. If necessary, adjust R48 [AM] on 
the A5 (be careful not to adj ust R51 [ LEVEL] which is located next to the AM pot). 



6.7.35 2 TONE 


Push the FM button on the 3100 and connect the RF In/Out cable to the Ant jack. Set the 
modulation level to 1 kHz Enter Sqlch Code, 2 Tne, Duplx Rev, Gen Offset, 0, kHz, on the 
keyboard. Check that a 2 tone code is displayed on the scope and audible from the speaker. 

6.7.36 5, 6, 7 TONE 

Enter Sqlch Code, 5 Tne, 1 234567, Encode, on the keyboard, and check that the seven 
tone code is produced. 

6.7.37 DTMF 

Enter Sqlch Code, DTMF, 0 12345 6 789**, Encde, on the keyboard and check that 
the DTMF code Is produced. 

6.7.38 DIGITAL CODE 

Enter Sqlch Code, Dig, 025, Encde, on the keyboard. Enter Shift, Subtone, on the keyboard 
(Digital Decode mode), and check that the LCD displays the Digital Code 8nd the (-INV) 
code 025/-244. Press the Rcvr button from "Norm" to H Rvs n , and check that the Digital 
code is still displayed as 025/-244 alternately. 

6.7.39 WATTS 

Push the Watts and ”15" buttons, and connect the RF In/Out cable to the (Watt Meter) and 
(VHF transm itter, 10 watt). Key the transm itter, aid check that the 3100 meter reads 
within [± 7* of the watt meter reading] ± 3* of the 3100 meter full scale. If necessary, 
adj ust R156 [ 15W] on the bottom of the A4 (the A4 must be operated on the Card Extender 
fo this adjustment). 

Push the "150“ button, and connect the wattmeter cable to the (UHF Transmitter, 100 
watt). Key the transmitter and check that the 3100 meter reads within [± 7* of the 
watt meter reading] ± 3* of the 3100 meter full scale, if necessary, adjust R154 
[ 150W] on the bottom of the A4 ( the A4 must be operated on the Extender Card for this 
adjustment). 

6.7.40 DC & BATTERY OPTION 

Set up the 3100 for operation from the AC line® 117 VAC. Only units factory set for 220 
VAC operation should be connected to 220 VAC (the rear panel switch should be set to the 
Int. position). Power switch "off". 

If the 3100 was supplied with the 12Y Internal battery pack (“optional), turn the unit 
off and allow at least 1 hour charge time while connected to the AC line. This will 
guarantee that the battery has reached at least 90* charge to allow measurement of the 
idel voltage. 



With the DVM, measure the DC voltage from E1 (red wire) to E2 (black wire) on the A12. 
Check the room temperature with the (thermometer) and compare the measured voltage to 
the list of temperatures below: 

Room Temperature Degrees F D.C. Voltage ± .02V 


60 

14.37 V 

65 

14.28 V 

70 

14.20 V 

75 

14.12V 

80 

14.03 V 

85 

13.95 V 

90 

13.86 V 


If necessary, carefully adjust R100 on the Com power board, located near the right rear corner 
of the unit. Turn the unit on and check that the voltage across El and E2 drops less than IV. 
Unplug the unit from the A.C. line and check that the battery voltage drops less than 1.5V. 

Turn the unit off, and set the rear panel switch to the Ext. position. Connect the (D.C. Power 
Supply) to the rear panel binding posts, observing the correct polarities. Adjust the power 
supply voltage to 13.8 VDC at E1 and E2 on the A12. Slowly decrease the power supply voltage, 
and note that the unit operates normally as the voltage drops. At 11.2 VDC ±.05V, the A'l 2 will 
switch to the Low Volts mode (current draw will increase from 5 amps to 6 amps). If 
necessary, adjust R23 [H/L Volts] on the A12, mounted to the transformer. Continue to lower 
the power supply voltage; at 10.9 YDC ± .05 V the LCD should display {Lo Batt} In the upper 
right corner. If necessary, adjust R4 [Lo Batt] on the A12. Carefully lower the supply voltage 
unti 1 the unit shuts off and note that the voltage was 10.5 VDC ± .05V. If necessary, adjust R12 
[CUT OFF] on theA12. It will be necessary to readjust the supply voltage to 11.5 VDC and turn 
the unit cm again, to recheck the cutoff voltage threshold. 

[END OF CALIBRATION TESTS] 



SECTION 7 

REPLACEABLE PARTS 


7.1 INTRODUCTION 

This section contains lists of all replaceable parts for the instrument. 

For an assembly containing one or more subassemblies, the assembly list appears first, and is 
followed by the subassembly lists. 

The lists appear in the following order. 


PARTS LIST ASSEMBLY 


1010-70-0002 
1111-70-0004 
1118-70-0005 
1118-70-0006 
1219-70-0003 
1110-70-0055 
1110-70-0052 
1110-70-0066 
1110-70-0065 
1110-70-0056 
1110-70-0057 
1110-70-0050 
1110-70-0068 
1218-70-0001 
1110-70-0061 
1218-70-0006 
1110-70-0067 
1110-70-0069 
1110-70-0070 


3100 

Chassis 

FP Assembly 

RP Assembly 

Line Cord Assy 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

A10 

All 

A12 

A13 


7.2 MANUFACTURER’S CODE 


The following code is used on the parts lists to identify the manufacturer. 



r--4 


REFERENCE DESIGNATORS 



ORIG-HFGR-PART- 


3100-Ai 


3100-A2 

3100-A3 

3100-M 

3100-A5 

3100-A6 

310Q-A7 


3100-AB 


HFGR Part No. 


ii 10-70—005“ 


1110-70-0052 1.000 
1110-70-0066 1.000 
1110-70-0065' 1.000 
1110-70-0056 1.000 
1110-70-0057 1.000 
1110-70-0050 1.000 
1110-70-0068 1.000 


COMTEST 

PARTS LIST 


1010-70-0002 

























REFERENCE DESIGNATORS 


GRIG-HFG'R-PA 


Part No, 


H03 H06 


R01 m 


R05 R06 RIO Rii 


RG8-09 


CABLE ASSY,RIBBON 
F,PANEL INTERFACE 

CABLE ASSY,RIBBON 
LCD JUMPER 


6011-60-0048 


6011-60-0044 


6011-60-0048 2.000 


6011-60-0044 1.000 


HARM, ON/OFF SWITCH HARN,ON/OFF SWITCH W-I 1219-70-0031 1.000 


P0T/SW.50K LIN/'SPOT CM44620 

PUSH-PULL 

POT/SW. IK LIN/SPDT CM44695 

NQ @ CW 

POT/SW.50K LIN/SPDT CM44621 

NO B CW 

I POT T 10K W/1/8K.5SHFT CM44625 


POT,5K,LIN 


CABLE ASSY, BNC, 
12-1/2 IN, U1 


JA1G040S502UA 


POT,DUAL 202 2TAPER CM44624 
810K/202 ZTAPER 8 IK 


WXSSI-3000-WI 


4610-31-8503 2.000 


4610-31-7102 1.000 


4610-31-7503 1.000 


4610-50-6103 4.000 
4610-15-3502 1,000 
4610-41-0103 1.000 


1217-80-0065 2.000 


COMTEST 

PARTS LIST 


FP ASSY,3100 


1118-70-0005 
PAGE! 1 




























REFERENCE DESIGNATORS 

PART DESCRIPTION >< 

OR! G-HF GR-PART-NO 

HFGP, 

1 1 

BTY 

C01 C05 C06 COB C09 CIO 

C100 C101 C102 C103 C10A 
C105 Cil cm Ci 12 C113 

C115 CUB C12 C125 C127 

Cl34 C135 C136 Clfi C18 Cl? 
C20 C21 C22 C23 C29 C30 

C31 C32 C33 C34 C35 C36 

C39 C40 C41 C42 C47 C54 

C56 C53 C59 C6Q Cal C62 

C63 C64 C66 C68 C83 C90 

C98 C99 

CAP,HQN,50V,,01UF 

CW15C103K 

C-L 

1510-14-4103 

59,000 

C02 

CAP,H0N,50V,180PF 

P.A50-131JA 

HURGA 

1510-11-8181 

1.000 

C03 

CAP,H0N,50V,150PF 

RA50-151JA 

HURGA 

1510-11-8151 

1,000 

C04 

CAP»M0H*50V»100PF 

RA50-101JA 

HURGA 

1510-11-8101 

1.000 

C13 C55 

CAP,MICA,500V,50PF 

DH15-500J 

ARC 

1510-50-0500 

2.000 

C14 

CAP,C0HP,500V,3,6PF 

QC-3.6PF 

G-C 

1510-40-0369 

1,000 

C15 

CAP,C0HP,50QV,2.7PF 

QC-2.7PF 

Q-C 

1510-40-0279 

1.000 

C17 C53 C86 

CAP,MQN,50V,56PF 

RA50-560JA 

HURGA 

1510-11-8560 

3,000 

C24 C25 C26 C27 C28 

CAP,CHIP,,! UF 

51C1209-B104Z 

CFI 

1510-00-3104 

5,000 

C37 C43 

CAP,H0N,50V,15PF 

1006-0151 

SSI 

1510-11-8150 

2,000 

C38 

CAP,HICA,500V,62PF 

BH15-620J 

ARC 

1510-50-0620 

1.000 

C43 C89 

CAP,H0N,50V,68PF 

RA50-680JA 

HURGA 

1510-11-8680 

2.000 

C44 

CAP,HICA,500V,240PF 

DH15-241J 

ARC 

1510-50-0241 

1,000 

C45 C51 C52 C6? 

CAP,DISC,.05UF 

UK25-503 

C-L 

1510-14-1503 

4,000 

C4? C50 

CAP,ELEC,6,3V,100UF 

20ZE100 

RBYCN 

1510-27-5102 

2,000 

C7? 

CAP,HON,50V,5,6PF 

C312C569D2G5CA 

UNCAR 

1510-11-8569 

1,000 

C80 

CAP,HON,50V,2,2PF 

C312C229D2G5CA 

UNCAR 

1510-11-822? 

1,000 

C82 

CAP,VAR,18PF 

GKU18000 

SPR 

1510-71-4180 

1,000 

C84 

CAP,HICA,500V,200PF 

DH15-201J 

S-F 

1510-50-0201 

1,000 

CBS . 

CAP r HON,50V» 

RA50-331JA 

HURGA 

1510-11-8331 

1.000 

C87 C97 

CAP,FILH,63V,.047UF 

168/.047/K/63/A 

USTLK 

1510-63-9473 

2.000 

C88 

CAP,TANT,35V,2,2 UF 

196H225X9035JA1 

SPR 

1510-25-3229 

1.000 

C95 

CAP,H0N,50V,.0047UF 

CN30C472K 

CRL 

1510-11-8472 

1.000 

C96 

CAP,H0N,50V,,0018UF 

CN30A182K 

CRL 

1510-11-8182 

1,000 

C1Q6 C108 C114 C65 

CAP,H0N,50V,.0033UF 

RPE122C0G332J50V 

HURGA 

1510-11-8332 

4.000 

CIO? C122 

CAP,HOH,50V,.22UF 

8131-050-151-224H 

ETP 

1510-14-6224 

2.000 
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PART DESCRIPTION X 

ORIG-MFGR-PART-NO 

MFGR 

Part No. 

GTY 

C109 C117 C67 C91 C94 

CAF',TANT,20V,10UF 

196D1Q6X902Q3A1 

SPR 

1510-25-2100 

5.000 

CliO C129 

CAP f MON 150 V,33PF 

RA50-330JA 

MURGA 

1510-11-8330 

2,000 

Clio 

CAP,HON,50V,tOlUF 

CN30C103K 

CRL 

1510-11-8103 

1,000 

CU9 

CAP,MON,50V,.022UF 

RA50-223D 

MURGA 

1510-11-8223 

1,000 

C120 C131 C133 

CAP,H0N,50V,82F'F 

RA50-820JA 

MURGA 

1510-11-8320 

3.000 

C121 C123 C57 C93 

CAP,TANT,35V,1UF 

196D105X9035HA1 

SPR 

1510-25-3109 

4,000 

C124 

CAP,TANT,35V,4,7UF 

196D475X9035JA1 

SPR 

1510-25-3479 

1.000 

C126 C92 

CAP,M0N,100V,470PF 

CW15A471M 

C-L 

1510-14-5471 

2,000 

C128 Cl30 

CAP,HQN,50V,i8PF 

C312C180J2G5CA 

UNCAR 

1510-11-8180 

2.000 

C132 

CAP,H0N,50V,120PF 

RA50-121JA 

MURGA 

1510-11-8121 

1,000 

C138 C139 ' 

CAP,COMP,500V,.62PF 

QC-.62PF 

Q-C 

1510-40-0628 

2.000 

C140 

CAP,ELEC,16V,470UF 

ECEB1CV471S 

PNSNC 

1510-25-8471 

1.000 

CR01 

DIODE, SIGNAL 

STATIC SENSITIVE #2 

HSCH1001 

H-P 

4807-01-6263 

1.000 

CR02 CR03 CR11 CR12 CR13' 
CR14 CR15 CR16 CR24 CR25 
CR26 CR27 CR28 CR29 CR30 

DIODE, VARACTOR 

STATIC SENSITIVE #2 

1N5767 

HP 

4803-02-0018 

15,000 

CR05 CR17 

DIODE,VARACTOR 

STATIC SENSITIVE *2 

BB405B 

APX 

4803-02-0011 

2.000 

CR06 CRIB CR19 CR20 CR21 
CR22 CR23 

DIODE,SIGNAL 

STATIC SENSITIVE 42 

1N914 

G-E 

4807-01-0914 

7,000 

CR07 CR08 CR09 CR10 

DIODE, SIGNAL 

STATIC SENSITIVE 12 

1N4444 

UNIT 

4807-01-4444 

4,000 

J01 J02 303 J04 305 

CONN,RF,STfi,JACK 

700209 

CBLWV 

2110-08-0006 

5.000 

LOl 

CHOKE,MOLDED,.33 UH 

1025-08 

DEL 

1810-10-0338 

1,000 

L02 L03 

CHOKE,MOLDED,0.56UH 

1025-14 

DEL 

1310-10-0568 

2,000 

L04 LOS L14 

CHOKE,MOLDED,39 UH 

1025-58 

DEL 

1810-10-0390 

3.000 

L06 Luu 

COIL,AIR,22GA,5T 

1315-00-0123 

W-I 

1815-00-0123 

2.000' 

L07 L08 L26 L28 L30 

CHOKE,MOLDED,100 OH 

1025-68 

DEL 

1810-10-0101 

5.000 

L09 Lid L17 

CHOKE,MOLDED,0.12 UH 

1025-96 

DEL 

1810-10-0128 

3.000 

L10 

COIL,VAR,2-1/2 T 

FROM:1813-00-0046 

1210-32-0029 

N-I 

1210-32-0029 

1.000 

Lll L12 L13 

COIL,VAR,1.01/1.18UH 

Y3353-N3 

MURA 

1811-00-0006 

3.000 

L15 

CHOKE,MOLDED,0.1 UH 

1025-94 

DEL 

1810-10-0108 

1,000 

L18 L19 L20 

CHOKE 

VK20010/3B 

FRXC 

1810-09-0001 

3,000 

L25 

CHOKE,MOLDED,5.6 UH 

1025-38 

DEL 

1810-10-0569 

1,000 
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REFERENCE DESIGNATORS 

PART DESCRIPTION X 

ORIG-MFGR—PART-NO 

HFGR 

Part No. 

QTY 

Q05 - See Page 6 






1.27 L32 

COIL,AIR,22GA,3T 

1315-00-0122 

y-i 

1815-00-0122 

2,000 

L29 L31 

■CHOKE, HOLDEB, .18UH 

10/180 

GWNBA 

1810-10-0188 

2,000 

HOI H02 H03 

MIXER,BBL.BAL, 

SBL-i-BBL 

HIN-C 

3010-54-0004 

3.000 

HOA 

MIXER,BBL.BAL, 

TFH-2-DBL 

HIN-C 

3010-54-0005 

1,000 

Q01 Q02 

TRANSISTOR 

STATIC SENSITIVE *2 

A400 

APX 

4902-00-4000 

2.000 

Q04 QOS Q09 Q10 Q12 

TRANSISTOR 

STATIC SENSITIVE 42 

PN4121-18 

NAT 

4901-04-1210 

5.000 

Q06 Q07 

TRANS GA035-630 

STATIC SENSITIVE *2 

2N3563 

FCB 

4901-03-5630 

2,000 

R01 

RES,C,1/4W,52,110K 

CF1/4-110K 

ASE 

4700-15-1103 

1,000 

R02 R25 R30 R33 R55 R57 

RES,C,l/4y,52,lK 

CF1/4-1K 

ASE 

4700-15-1001 

6,000 

R03 Ri28 

RES,C,1/4U,5*,47 

CF1/4-47 

ASE 

4700-15-4709 

2,000 

R04 

RES,C,i/4W,5X,300 

CF1/4-300 

ASE 

4700-15-3000 

1.000 

R05 Rl15 

RES,C,1/411,52,51 

OF1/451 

ASE 

4700-15-5109 

2,000 

RQA 

RES,C,1/4W,52,75 

CR1/4-75 

ASE 

4700-15-7509 

1,000 

R07 R18 R26 

RES,C,l/4y,52,1.2K 

CF1/4-1*2K 

ASE 

4700-15-1201 

3.000 

R08 Ri13 R129 

RES,C,1/4U,5Z,100 

CF1/4-100 

ASE 

4700-15-1000 

3.000 

RO? 

RES,C,1/4H,52,12 

CF1/4-12 

ASE 

4700-15-1209 

1.000 

RIO 

RES,C,1/2W,52,820 

CF1/2-820 

ASE 

4700-25-8200 

1,000 

Rli R48 R52 

RES,C,l/4«,52,i,8K 

CF1/4-6.8K 

ASE 

4700-15-6801 

3.000 

R12 

RES,C,l/4y,52,750 

CF1/4-750 

ASE 

4700-15-7500 

1.000 

R13 R35 R59 R64 

RES,C,i/4U,52,390 

CF 1/4-390 

ASE 

4700-15-3900 

4.000 

R14 R92 

RES,C,1/4W,52,8,2K 

CF1/4-8.2K 

ASE 

4700-15-8201 

2.000 

R15 R20 

RES,C,1/8U,52,270 

CF 1/8-270 

ASE 

4700-05-2700 

2,000 

R16 R21 R32 R34 R42 R43 

R47 R66 R70 

RES,C,1/4W,5%,68 

CF1/4-68 

ASE 

4700-15-6809 

9.000 

R17 . 

RES,C,1/4H,52,47K 

CF1/4-47K 

ASE 

4700-15-4702 

1,000 

Rl? 

RES,C,i/8U,52,18 

CF1/8-18 

ASE 

4700-05-1809 

1,000 

R22 R46 R51 R94 

RES,C, 1/411,52,820 

CF1/4-820 

ASE 

4700-15-8200 

4,000 

R23 

RES,C,l/4y,52, 2.4K 

CF1/4-2.4K 

ASE 

4700-15-2401 

1.000 

R24 P.65 

RES,C,1/411,52,510 

CF1/4-510 

ASE 

4700-15-5100 

2.000 

R27 

RES,C,1/4H,52,33K 

CF1/4-33K 

ASE 

4700-15-3302 

1,000 

R29 R49 R53 

RES,C,1/4«,52,5.6K 

CF 1/4-5. AK 

ASE 

4700-15-5601 

3.000 

R122 - See Page 6 
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REFERENCE Li5 UiNAiUKS 

PART DESCRIPTION >< 

RllO - See Page 6 


R29 R3i 

RES,C,1/48,52,1.IK 

R44 

RES,C,1/48,52,82 

R50 R54 R58 

RES»C»1/4W»52 * 330 

R56 

RES,C,1/48,52,2.7K 

R30 

RES,C,1/48,52,220 

R62 R87 . 

RES,C,1/48,52,3K 

R71 

RES,HF,1/88,12,84.5 

R74 

RES,C,1/48,52,24K 

R82 

RES,C,1/48,52,6.2K 

R83 

RES,C,1/48,52,15K 

R88 

RES,C,1/48,52,1H 

R89 

RES,C,1/48,52,3,3K 

R?5 

RES,C,1/48,52,3,6K 

R96 

RES,HF,1/88,12,453K 

R97 

RES,MF,1/88,12,243K 

R99 

RES,HF,1/8W,12,158K 

R100 

RES,HF,1/88,12.475K 

R101 R45 

RES,C,1/48,52,2,2K 

R102 R108 R36 R37 R38 R3? 
R40 R41 R63 R67 R68 R69 

R75 

RES,C,1/4W,52,10K 

.SI 03 R109 Rill 

RES,C,1/48,52,16K 

R104 R.105 R106 R107 R116 
R117 R73 R91 R98 

RES,MF,1/8W»12,100K 

R112 R90 

RES,C,l/48,52r470 

R114 

RES,8,1/48,52,3.9 

R118 R72 R93 

RES,C,1/48,52,22K 

fill? 

RES,HF,.1/88,12.237K 

R120 

RES,C,1/48,52,10 

R121 

RES,HF,1/8W,12,182K 

R123 

RES,C,1/48,52,100K 

R124 

POT,100 

RT01 

THRHSTR,500 

T01 

XFHR? BIFILAR 


QRIG-HFGR-PnRT-NQ [ HFGR | Part No . GTt 


CFi/4-1 * IK 

ASE 

4700-15-1101 

2,000 

CF1/4-82 

ASE 

4700-15-8209 

1.000 

CF1/4-330 

ASE 

4700-15-3300 

3,000 

CF1/4-2►7K 

ASE 

4700-15-2701 

1.000 

CF1/4-220 

ASE 

4700-15-2200 

1.000 

CF1/4-3K 

ASE 

4700-15-3001 

2,000 

RN55D-34.5 

HILSP 

4701-03-845? 

1.000 

CF1/4-24K 

ASE 

4700-15-2402 

1,000 

CF1/4-6.2K 

ASE 

4700-15-6201 

1,000 

CF1/4-15K 

ASE 

4700-15-1502 

1.000 

CF1/4-1M 

ASE 

4700-15-1004 

1,000 

CF1/4-3.3K 

ASE 

4700-15-3301 

1.000 

CF1/4-3.6K 

ASE 

4700-15-3601 

1,000 

RN55D-453K 

HILSP 

4701-03-4533 

1.000 

RM55D-243K 

HILSP 

4701-03-2433 

1.000 

RN55D-158K 

HILSP 

4701-03-1583 

1,000 

RN550-475K 

HILSP 

4701-03-4753 

1.000 

CF1/4-2 *2K 

ASE 

4700-15-2201 

2.000 

CF1/4-10K 

ASE 

4700-15-1002 

13.000 

CF1/4-16K 

ASE 

4700-15-1602 

3.000 

RN55D-100K 

HILSP 

4701-03-1003 

9,000 

CF1/4-470 

ASE 

4700-15-4700 

2,000 

CF 1/4-3 ♦ 9 

ASE 

4700-15-3908 

1.000 

CF1/422K 

ASE 

4700-15-2202 

3.000 

RN55D-237K 

HILSP 

4701-03-2373 

1.000 

CF1/4-10 

ASE 

4700-15-1009 

1.000 

RN55H-182K 

HILSP 

4701-03-1823 

1.000 

CF1/4-100K 

ASE 

4700-15-1003 

1,000 

33868-1-101 

BOU 

4610-02-0101 

1,000 

CA25J1 

FUL 

5310-00-0005 

i.000 

1501-0001 

SSI 

1210-43-0011 

1,000 


A 
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REFERENCE DESIGNATORS 


OR IG-HF8R-PART-N0 MFGR Part No. QTY 


UOi U03 


1102 U08 U09 U14 U15 


Ull U12 


U16 - See Page 6 


TESTPOINTB- 2520B-1 

AH/FH DIG PLL SYNTH DS8906 

STATIC. SENSITIVE 

DUAL OP AHP TL082CP 

STATIC SENSITIVE *2 

HI-SPEED PRESCALER CA3179 

STATIC SENSITIVE 

HONO/ASTABLE NLTVBTR CD4047BC 
STATIC SENSITIVE 

IC,IL004-001 LH339N 

STATIC SENSITIVE 42 

OP AHP LF351N 

STATIC SENSITIVE 42 


R132, R135 - See Page 6 

R131, R133, R134, RI36 - See Page 6 


USECO 2112-19-0005 1,000 
NAT 8000-89-0600 2.000 


T-I 7000-00-8200 5,000 


RCA 8001-20-7100 1.000 


NAT 8000-40-4710 1.000 


NAT 7000-03-3900 2.000 


NAT 7000-00-8100 1,000 
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PART DESCRIPTION 

OR TCI MFGR PART NO 

MFGR 

PART NUMBER 

QTY 

Q05 


JFET, N CHAN 

2N4416 

NAT 

4901-04-4160 

1.000 

R122 


RES, 1/4W, 5%, 120 

CF1/4-120 

ASE 

4700-15-1200 

1.000 

R110 


RES, C, 1/4W, 57 ., 9.IK 

CF1/4-9.1K 

ASE 

4700-15-9101 

1.000 

U16 


WIDE BAND AMP 

MWA320 

MOT 

7000-03-2000 

1.000 

R132» R135 


RES, C, 1/8W, 1%, 221 

RN55D-221 

MILSP 

4711-03-2210 

2.000 

R.I31, R133, R134, RI36 

RES, C, 1/8W, 1%, 

61.6 

RN55D-61.6 

. 

■ 

MILSP 

4711-03-6169 

4.000 
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REFERENCE DESIGNATORS 


PART DESCR1PTIC 


0RI6-HFGR-PART-N 


HFGR 


PART NO. 


QTY 


8131-050-151-224H 


ETP 


1510-14-6224 


17.000 


COi C100 Cl13 C115 C122 

C24 C47 C50 C57 C58 C59 

C61 C91 C92 C93 C96 C97 

CAP,HON,50V,.22UF 

C02 

CAP r HON.50V,1UF 

C03 C04 COB C09 CHS C126 
C127 COO C132 C136 C137 

C20 C22 C38 C41 C42 C43 

C44 C45 C46 C53 C55 C56 

C94 C99 

CAP,HON,50V,,01UF 

COS CIO 

CAP, HICA ,500V H500PF 

COi 

CAP,H0N,50V,82PF 

C07 CIS C98 

CAP,HON,100V,470PF 

Cll 

CAP,HICA,500V,32PF 

C12 

CAP,H0N,50V,39PF 

C18 C28 C32 

CAP,H0N,50V,120PF 

C021 C110 

CAP r MON * 50V»390PF 

C26 C31 

CAP,HQN,50V,270PF 

C27 C29 

CAP,C0HP,5O0V,2.4F'F 

C33 

CAP,HON,50V,8.2PF 

CSS 

CAP,H0N,50V,27PF 

C48 C52 

CAP r NON P 50V,5A0PF 

C049 Cl12 

CAP,H0N,50V,100PF 

WO, C129 

CAP,H0N,50V,.0047UF 

C90 

CAP,H0N,50V,15PF 

C101 Cl08 CO C131 C16 C17 
C19 C34 C36 C37 C40 C65 

C67 C71 C73 C74 C78 C80 

C31 CSS C88 

CAP,TANT,35V,1UF 

C102 C30 

CAP,H0N,50V,150PF 

C103 

CAP,TANT,35V,4.7UF 

C104 C139 

CAP,H0N,50V,18PF 

CIOS 

CAF',H0N,50V, .0082UF 

C106 

CAP, MON, 50V,.001UF 

C107 C133 C64 

CAP,DISC,,050F 

C109 

CAP,HON,50V,.0068UF 

Clll C143 

CAP,HON,50V,♦0027UF 

C114 

CAP,HICA,500V,510PF 


3420-050-E105M 

AER 

1510-11-3105 

1.000 

CW15C103K 

C-L 

1510-14-4103 

25.000 

DH19-152J 

ARC 

1510-50-0152 

2.000 

RA50-820JA 

HURGA 

1510-11-8820 

1,000 

CU15A471H 

C-L 

1510-14-5471 

3.000 

CH05ED820J03 

SPR 

1510-50-0820 

1.000 

RA50-390JA 

HURGA 

1510-11-8390 

1.000 

RA50-121JA 

HURGA 

1510-11-8121 

3.000 

RA50-391JA 

HURGA 

1510-11-8391 

2,000 

RA50-271JA 

HURGA 

1510-11-8271 

2.000 

QC-2.4PF 

a-c 

1510-40-0249 

2.000 

C312C829D2G5CA 

UNCAR 

1510-11-8829 

1,000 

RA50-270JA 

HURGA 

1510-11-8270 

1.000 

RA50-561JA 

HURGA 

1510-11-8561 

2,000 

RA50-101JA 

HURGA 

1510-11-8101 

2,000 

CN30C472K 

CRL 

1510-11-8472 

2.000 

1006-0151 

SSI 

1510-11-8150 

1.000 

196D105X9035HA1 

SPR 

1510-25-3109 

21.000 

RA50-151JA 

HURGA 

1510-11-8151 

2,000 

196D475X9035JA1 

SPR 

1510-25-3479 

1.000 

C312C180J2G5CA 

UNCAR 

1510-11-8130 

2.000 

CN30C822K 

CRL 

1510-11-8822 

1.000 

RPE122C0G102J50N 

HURGA 

1510-11-8102 

1.000 

UK25-503 

C-L 

1510-14-1503 

3.000 

CN30C682K 

CRL 

1510-11-8682 

1,000 

RA50-272JB 

HURGA 

1510-11-8272 

2,000 

HH-15-5UJ 

ARC 

1510-50-0511 

1.000 
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REFERENCE DESIGNATORS |PART DESCRIPTION >< ORIG-HFGR-PART- 


C116 C140 


CAP r ELEC r 16V ?100UF 
CAP, DISC, IKVmOOIUF 


Cli? C123 C23 C51 C54 C95 CAP,TANT,35V,2,2 UF 
0120 CAP,CER,N750,i00PF 


CAP,ELEC,16V,470UF 
CAP,MON,50V,180PF 
CAP,DISC,,01UF 


C125 C39 C63 C66 C68 C69 
C70 C72 C75 C76 C77 C79 
C82 C33 C84 CS7 C89 

C128 C134 C135 C138 C14 
C62 C86 


CAP, T ANT ,20V,10l)F 


20YH100 


196D225X9035JA1 

CMN750-1015 

ECEB1CV471S 

RA50-181JA 

UK25-103 


196B106X9020JA1 


MOUS 1510-27-6101 2.000 
SPR 1510-10-1102 1.000 
SPR 1510-25-3229 6.000 
P.MC 1510-11-7101 1.000 
PNSNC 1510-25-8471 1.000 
HUR6A 1510-11-8181 1.000 
C-L 1510-14-1103 17.000 


SPR 1510-25-2100 7.000 


C141 C25 

CR01 CR02 CR03 CR04 CR05 
CR06 CR07 CR08 CR09 CR10 
CR11 CR12 CR13 CRH CR18 
CR19 CR20 CR21 

CR15 CR16 CR17 


L01 L02 
L03 L04 


106 L07 L08 

L09 L10 Lli L12 L13 L14 
L15 L16 L17 


LI9 L20 L21 L22 


QOi Q02 


Q03 Q04 006 Q07 008 009 
010 Q12 013 


CAP,N0N,50V,10PF 

DIODE,SIGNAL 
STATIC SENSITIVE *2 


RA50-100DA 


DIODE, SIGNAL HSCH1001 

STATIC SENSITIVE *2 

CONN,RF,STR,JACK 700209 

COIL,VAR,76/109 UH Y3353-N1 

COIL,VAR,1.01/1.18UH Y3353-N3 

CHOKE,MOLDED,82 UH 1537-72 

COIL,VAR,300-360UH 06239 

CHOKE,MOLDED,5.6HILH 1641-565 

RF SHIELDED 

CHOKE,MOLDED,100 UH 1025-68 


CHOKE,MOLDED,180 UH 

CHOKE,MOLDED,4.7UH 

TRANS QA035-630 
STATIC SENSITIVE 12 

TRANSISTOR 
STATIC SENSITIVE 12 

TRANSISTOR 
STATIC SENSITIVE 12 

XSTOR,DUALGATE 
STATIC SENSITIVE 


700209 

Y3353-N2 

Y3353-N3 

1537-72 


1641-565 


VK20010/3B 

1025-74 

10/471 

2M3563 


PN2222 


PN4121-18 


MURGA 1510-11-8100 2.000 
G-E 4807-01-0914 18.000 


H-P 4807-01-6263 3.000 


CBLWV 2110-08-0006 1.000 
MURA 1811-00-0005 2.000 
MURA 1811-00-0006 2.000 
DEL 1810-10-0820 1.000 
BELL 1811-00-0015 3.000 
DEL 1810-10-0564 9.000 


I DEL 1810-10-0101 1.000 
FRXC 1810-09-0001 4.000 
DEL 1810-10-0181 1.000 
GHNDA 1810-10-0479 1.000 
FCD 4901-03-5630 2.000 


NAT 4901-02-2220 9.000 


NAT 4901-04-1210 1.000 


T-I 4903-00-2010 1.000 


COMTEST 

PARTS LIST 


IF AMP BD,A2,3100 
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REFERENCE DESIGNATORS 

PART DESCRIPTION X 

GRIG-HFGR-PART-NO 

MFGR 

PART NO. 

QTY 



ROi R133 
R02 

R03 R166 R188 

R04 R141 R144 R174 

R05 R06 R09 R138 R151 R153 
R156 R157 R158 R177 R18 
R183 R190 R193 RI95 R199 
R50 R62 R68 R69 


TRANSISTOR 
STATIC SENSITIVE 42 

RES,C,1/4W,5%,27K 

RES,C,1/4W,5Z,62K 

POT.IOK 

RES ,C»1/4U,5%,75K 
RES,C,1/4U,5Z,10K- 


R08 

R143 R70 

RIO 

R24 R28 

Rll 

R149 R155 R75 

R12 


R13 


R14 


R15 

R76 

R19 


R21 

R27 

R22 

R26 

R23 

R25 

R32 


R34 

R57 

R35 

R51 

R37 


R38 

R52 

R40 


R43 


Mj 

R49 


153 

T55 R60 R65 



RES f C,l/4W,5Z,2.7K 

RES,C,1/4H,5Z,390K 

RES,C,1/4H,5Z,4.7K 

RESfCr1/4W»5Z>2K 

RES,C,1/4U,5Z,1.2H 

RES,C,l/4W f 5X,360K 

RES,C,1/4«,5Z,200K 

RES,C,1/4M,5Z,9.1K 

RES,C,1/4U,5Z,18K 

RES,C,l/4y,5Z,5.iK 

RES,.C,l/4M,5Z,i.2K 

RES,i/4W 5Z,39 

RES,C,1/4W,5Z,560 

POT,500 

RES,C,1/4W»5Z,2,2K 
RES,C,l/4U,5%,5i 
RES,C,1/4W,5Z,510 
RES,C t l/4W,5Z,33 
RES,MF,I/8W,1Z,487 
RES,C,1/4W,5Z,39K 
RES,HF,1/8W,1Z,681 
RES,C,i/4U,5Z,220K 
RES,C,i/4U,5Z,390 
RES,MF,1/8,1Z,1»37K 


2N5949 

CF1/4-27K 

CF1/4-62K 

3386W-1-103 

CF1/4-75K 

CF1/4-10K 

CF1/4-2 »7K 

CF1/4-390K 

CF1/4-4.7K 

CF1/4-2K 

CF1/4-1,2H 

CF1/4-360K 

CF1/4-200K 

CF1/4-9. IK 

CF1/4-18K 

CF1/4-5.6K 

CFi/4~i,2K 

CF-1/4-39 

CF1/4-560 

3386W-1-501 

CF1/4-2.2K 

CF1/451 

CF1/4-510 

CF1/4-33 

RN55D-487 

CF1/4-39K 

RN55B-681 

CF1/4220K 

CF1/4-390 

RN55D-1.37K 


NAT 4901-05-9490 1,000 

ASE 4700-15-2702 2.000 
ASE 4700-15-6202 1.000 
BOO 4610-02-0103 3.000 
ASE 4700-15-7502 4.000 ' 
ASE 4700-15-1002 20.000 


4700-15-2701 

4700-15-3903 

4700-15-4701 

4700-15-2001 

4700-15-1204 

4700-15-3603 

4700-15-2003 

4700-15-9101 

4700-15-1802 

4700-15-5601 

4700-15-1201 

4700-15-3909 

4700-15-5600 

4610-02-0501 

4700-15-2201 

4700-15-5109 

4700-15-5100 

4700- 15-3309 

4701- 03-4870 

4700- 15-3902 

4701- 03-6810 
4700-15-2203 

4700- 15-3900 

4701- 03-1371 


1.000 

3.000 

3.000 

4.000 

1,000 

1,000 

1,000 

2,000 

1,000 

2.000 

2.000 

2.000 

1,000 

2.000 

2,000 

1,000 

2.000 

1.000 

1.000 

1.000 

1,000 

4,000 

2.000 

1.000 


COMTEST 

PARTS LIST 


IF AHP BM2,3100 
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ft100 ft108 R110 Rill R115 
R116 R121 R124 R125 R126 
R127 R77 R82 R83 R84 R87 
R94 R95 R97 R99 

R101 R109 R117 R122 R128 
R79 R88 R96 

R102 R112 R118 R129 R85 
R89 R98 

R103 RIO? Rl14 R78 R91 

R104 R105 Rl13 R130 R86 
R92 

R106 R123 R80 R93 

Rl 19 

ft 120 

R131 

R132 

R134 R167 R31 
R135 R187 R42 R48 
R136 

R137 R139 R140 

R142 Rl48 R29 R30 R39 R41 
R44 

R145 R146 R147 R182 

R150 P.154 R33 

R152 R16 R17 R184 R189 
R194 

R159 

R160 

R161 

R162 R163 


PART DESCRIPTION X 

! ORIG-HFGR-PART-NO 

HFGR 

PART NO. 

QTY 

RES,HF,1/8W,1Z,8.66K 

RH55D-8.66K 

HILSP 

4701-03-8661 

1.000 

RES,C,1/4U,5Z,180K 

CF1/4-180K 

ASE 

4700-15-1803 

1.000 

POT,LOOK 

3386W-1-104 

BOU 

4610-02-0104 

1.000 

P0T,5K 

3386W-1-502 

BOU 

4610-02-0502 

1,000 

RES,HF,1/8W,1Z,1.33K 

RN55D-1.33K 

HILSP 

4701-03-1331 

1.000 

RES,HF,l/By,17.,10.7K 

RN55D-10.7K 

HILSP 

4701-03-1072 

1,000 

RES,HF,1/8W,17.,1K 

RN55D-1K 

HILSP 

4701-03-1001 

20,000 


RES,HF,1/8W,17.,19.1K RN55B-19,IK 
RES, HF, 1 /8W, 17., 4,75K RN55B-4.75K 


RES,HF,1/8U,17.,16,2K 
RES, HF, 1/811,12,1.50K 

RES,HF,1/3U,1Z,3.32K 

RES,HF,1/8U,12,1,54K 

RES,HF,1/8W,1Z,17.4K 

RES,HF,1/8W,1Z,7,5K 

RES,HF,i/8H,iJ,15K 

RES,C,1/4«,5Z,12K 

RES,C,i/4W,5Z,5.1K 

RES,C,1/4W,57.,3.3H 

RES,C,i/4W,5Z,33K 

RES,C,1/4U,5Z,20K 

RES,C,1/4W,5Z,2.2H 

RES,C,1/4W,5Z,200 

RES,C,l/4y,5Z,22 

P0T,50K 

RES,C,1/4U,5Z,51K 

RES,HF,l/8y,17.»6?8K 

RE5,HF,i/8H,lZ,3,48K 


RN55D-16.2K 

RN55D-1.50K 

RN55D-3»32K 

RN55M.54K 

RN55D-17.4K 

RN55D-7,5K 

RN55D-15K 

CF1/4-12K 

CF1/4-5.IK 

CF1/4-3.3H 

CF1/4-33K 

CF1/4-20K 

CF1/4-2 »2H 

CF1/4-200 

CFi/4-22 

3386W-1-503 

CF1/4-51K 

RN55D-698K 

RN55D-3.48K 


HILSP 4701-03-1912 8.000 

HILSP 4701-03-4751 7.000 

HILSP 4701-03-1622 5.000 

HILSP 4701-03-1501 6.000 

HILSP 4701-03-3321 4.000 

HILSP 4701-03-1541 1.000 

HILSP 4701-03-1742 1.000 

HILSP 4701-03-7501 1,000 

HILSP 4701-03-1502 1.000 

ASE 4700-15-1202 3,000 

ASE 4700-15-5101 4.000 

ASE 4700-15-3304 1.000 

ASE 4700-15-3302 3,000 

ASE 4700-15-2002 7.000 

ASE 4700-15-2204 4.000 j 

ASE 4700-15-2000 3.000 

ASE 4700-15-2209 6.000 

30U 4610-02-0503 1.000 

ASE 4700-15-5102 1.000 

HILSP 4701-03-6983 1.000 

HILSP 4701-03-3481 2.000 


COMTEST 

PARTS LIST 


IF AHP Bit,A2,3100 
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REFERENCE DESIGNATORS 


PART DESCRIPTION X ORIG-MFGR-PART- 


R164 R197 R20 R54 

R165 R185 R198 R200 R203 
R36 R6i R63 R64 

F:168 R175 R1S6 


R170 R180 
R171 R172 R173 


Ri'l - See Page 7 
R192 _ See Page 7 
R196 

R201 R202 R47 
R204 R58 R73 


TP01 TP02 TP03 TP04 TP05 
TP06 


1)02 U03 U25 U26 


U04 U05 U06 1)07 


U08 U10 U12 U13 U15 U24 


RES,C,1/4W,57.,270 

RES,C,1/4W,5Z,1K 

RES,C,1/4W,5Z,100 
RES,C, 1/4W,57.,8,2K 
RES,C,i/4M,5Z,100K 


CF1/4-270 
CF1/4-1K 


CF1/4-100 
CF1/4-8.2K 
CF1/4-100K 


RES r HF * 1/8H, 1Z, 4.12K RN55D-4.12K 


RES»C f 1/4W»5%»3♦6K 
RESfCri/4W,5Z»750 
RES,C,1/4«,5Z,1.5M 
RES,C,1/4W,5%,13K 


RESjC f l/4W f 5%11M 
RESrC r l/4W,5% r 10 
RES,C,l/4H,5Z,150 
THRMSTR,IK 
TESTPOINTS- 


RAL MOD/DEHOD 
STATIC SENSITIVE *2 

SPOT ANALOG SWITCH 
STATIC SENSITIVE 

TRANSISTOR ARRAY 
STATIC SENSITIVE 42 

DUAL OP AHP 
STATIC SENSITIVE *2 


CF1/4-3.6K 
CF1/4-750 
CF1/4-1»5M 
RCF-13K-QB 


CF1/4-1H 
CF1/4-10 
CF1/4-150 
CA31J1 
2520B-1 


LH1496N 


TL607CP 


LM3054N 


TL082CP 


TIHERSTATIC SENSITIVE ICH7555IPA 


18 U22 U23 


DUAL J-K FLIP-FLOP 
STATIC SENSITIVE 

QUAD BILAT SWITCH 
STATIC SENSITIVE 

IF AHP 

STATIC SENSITIVE 42 

DETECTOR/BUFFER 
STATIC SENSITIVE 

QUAD 2-IN HAND 
STAT.SENS. 


HH74C76 


CD4016AE 


HC1350P 


HC1330A1P 


HN74C00N 


ASE 4700-15-2700 4,000 

ASE 4700-15-1001 9.000 


ASE 4700-15-1000 3.000 
ASE 4700-15-8201 1,000 
ASE 4700-15-1003 2,000 
HILSP 4701-03-4121 3,000 
ASE 4700-15-3601 1.000 
ASE 4700-15-7500 1,000 
ASE 4700-15-1504 1,000 
CII 4700-15-1302 1.000 


ASE 4700-15-1004 
ASE -4700-15-1009 
ASE 4700-15-1500 
FWL 5310-00-0006 
USECO 2112-19-0005 


NAT 7000-07-9600 1,000 


T-I 7000-06-0700 4.000 


NAT 7000-30-5400 4.000 


T-I 7000-00-8200 6.000 


INT 7000-75-5510 1.000 

NAT 8000-74-7611 1.000 


RCA 8000-40-1610 1,000 


NOT 7000-13-5000 1.000 


HOT 7000-13-3000 1,000 


NAT 8000-74-0011 3.000 


COMTEST 

PARTS LIST 


IF AHP BD.A2.3100 
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REFERENCE DESIGNATORS 


ORIG-HFGR-PART-NQ 


Part No. 


C01 C02 003 C04 C05 C06 
C1Q5 C112 C113 Cl15 Oil? 
C12 C120 C20 C21 C23 C26 
C2S C29 C30 C3i C32 C34 
C35 C36 C37 C40 C4i C51 
C54 C56 C65 C71 C87 

C07 C42 C61 

C08 CIO? C15 C24 C38 C47 
C50 

C09 CIO Oil C13 C14 C16 
C17 C18 Cl? C22 C25 C27 
C33 C39 C43 C44 C45 C40 
C52 C69 C70 C72 C73 C74 
C75 C78 CS5 CB9 C?1 C92 
C99 

C46 C49 C53 C76 C80 C82 
C88 C90 C93 C94 C97 C98 

C59 

C68 

C77 

C7? C95 

C81 

C83 

C84 

C96 

C100 Cl01 C102 C103 C104 
Cl18 C57 

C106 C58 C6? C86 
CIO? cm 
C110 
C114 

Cl16 C60 C62 C64 
Cl 17 

CR01 CR02 


CR03 CR05 CR06 CR08 CR11 
CR16 CR18 

CR04 CR07 CR20 CR21 CR22 
CR23 CR28 CR2° CR30 

CR09 CR12 CR13 CR14 CIU5 
CR19 


CAP,HON,50V? »01UF 


CW15C103K 


C-L 1510-14-4103 34,000 


CAP,ELEC,16V,100UF 
CAP,ELEC,16V.470UF 

CAP,HON,1000,470PF 


CAP,HON,500,6,8PF 

CAP,H0N,50V,.0047UF 
CAP * COMP f 500V,4«7PF 
CAP,TANT,35V,1UF 
CAP, HICA,500V,50PF 
0AP,P0LY,160V,.47UF 
CAP,DISC,1KV,.001UF 
CAP,DISC,1KV..002UF 
CAP,HICA,500V,15 PF 
CAP,HON,50V,100PF 

CAP,TANT,20V,10UF 

CAP,DISC,.05UF 

CAP,COMP,500V,8.2PF 

CAP,DISC,.01UF 

CAP,HON,50V,,22UF 

CAP,HICA,500V,.001UF 

DIODE,TUNING,UHF/VHF 
STATIC SENSITIVE #2 

DIODE,PIN 

STATIC SENSITIVE 12 

DIODE,SIGNAL 
STATIC SENSITIVE 42 

DIODE, SIGNAL 
STATIC SENSITIVE *2 


ECEBICV101S 

ECEB1CV471S 

CH15A471H 


C312C689J2G5CA 

CN30C472K 

HC-4.7PF 

196D105X9035HA1 

DH15-500J 

171/, 47/K/160/N 

5GAD10 

5GAD20 

DH15-150J 

RA50-101JA 

196D106X9020JA1 
UK25-503 
3.2PF 57. 

UK25-103 

8131-050-151-224H 

DH15-102J 

ZC802 

HPN3401 

1N914 

HSCH1001 


PNSNC 1510-25-8102 3.000 

PNSNC 1510-25-8471 7,000 

C-L 1510-14-5471 31.000 


UNCAR 1510-11-3689 12.000 

CRL 1510-11-8472 1,000 

Q-C 1510-40-147? 1,000 

SF'R 1510-25-3109 1.000 

ARC 1510-50-0500 2.000 

WSTLK 1510-63-8474 1,000 

SPR 1510-10-1102 1,000 

SPR 1510-10-1202 1,000 

ARC 1510-50-0150 1,000 

HURGA 1510-11-8101 7,000 

SPR 1510-25-2100 4,000 

C-L 1510-14-1503 2,000 

Q-C 1510-40-082? 1.000 

C-L 1510-14-1103 1.000 

ETP 1510-14-6224 4.000 

ARC 1510-50-0102 1,000 

HSI 4803-02-0023 2,000 

HOT 4805-02-0006 7,000 

G-E 4807-01-0914 9,000 

H-P 4807-01-6263 6.000 


COMTEST 

RF SYNTH BD,A3,3100 

PARTS LIST 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


ORIG-?ifGR-?ART- 


Part No. 


L7, Factory Selected CHOKE 
nrn a r^r, a -» Value - Tnrir . 


CRiO CR17 


DIODE, VARACTOR 
STATIC SENSITIVE *2 


CR24,.CR25 CR26 CR27 DIODE, QUAD SET 

STATIC SENSITIVE 


CR31 CR32 


JOl J02 


LOi L02 LOS L04 LOS L06 
LOG Lil LIS L17 


L10 LI2 L18 L20 


L14 L15 


Q01 008 


Q02 QOS 


Q04 QOS QOS Q07 


R01 R04 


R03 R43 RSI R57 


ROS RIO 
R07 Fil?4 RIB 


RO? Ri 13 Fil4 


DIODE,ZENER,3,2V 
STATIC SENSITIVE 

CONN,RF,SIR,JACK 


FERRITE CHOKE,5 TURN 
EBON: 1813-00-0007 


1N5767 


5082-2805 


IN5237B 


70020? 

VK20010/3B 


LA006-005 


CHOKE,MOLDED,100 UH 1025-S8 


INDUCTOR,AIR,2TURN 
PER DUB 


1555-0010 


COIL,2T,NO.22,,12 ID 1815-00-0038 


CHOKE,MOLDED,39 UH 

TRANSISTOR 
STATIC SENSITIVE *2 

TRANSISTOR 
STATIC SENSITIVE 42 

TRANSISTOR 
STATIC SENSITIVE 42 

TRANSISTOR 
STATIC SENSITIVE 42 

RES,C,1/4W,52,82 

RES,C,1/4W,52,820 

RES,C,1/4W,57.,1.5K 

RES,1/4W 57,3? 

RES,C,1/4U,57,47 

RES,C,1/4W,57,100 

RES,C,i/4U,57,390 

RES,C,1/4W,57,39K 


Rll R12 R121 R127 R12? R13 RES,C,1/4«,57,4,7K 
R132 R136 R97 


R15 R175 R84 
Rl? R49 
R20 R56 


RES,C,1/411,57,330 
RES,C,1/4W,57,220 


1025-58 

PN4356-5 


PN4275 


PN2222 


CFi/4-82 
CF1/4-820 
CF1/4-1.5K 
CF-1/4-39 
CF1/4-47 
CF1/4-100 
CF1/4-390 
CF1/4-39K 
CF1/4-4.7K 


CF1/4-330 

CF1/4-220 


RES,MF,1/BU,12,48.7 RN55D-48.7 


R21 Factory Selected RE3,HF,i/8W,17.,19.6K 
Value 


RN55IH9.6K 


1.000 

4803-02-0018 2,000 


H-P 4899-02-0002 4.000 


T-I 4801-01-5237 2,000 


CBLUV 2110-08-0006 2.000 
FRXC 1810-09-0001 10.000 


U-I 1210-30-0002 1.000 


DEL 1810-10-0101 4,000 

SSI 1815-00-0067 1.000 


1815-00-0038 2.000 
1B10-10-0390 i.000 
4901-04-3560 2,000 


4902-00-4000 2,000 


NAT 4902-04-2750 4.000 


NAT 4901-02-2220 1.000 


4700-15-8209 
4700-15-8200 
4700-15-1501 
4700-15-3909 
4700-15-4709 
4700-15-1000 
4700-15-3900 
4700-15-3902 
4700-15-4701 I 


ASE 4700-15-3300 
ASE 4700-15-2200 
MILSF' 4701-03-4879 
HILSP 4701-03-1962 


COMTEST 

PARTS LIST 


RF SYNTH BD,A3,3100 
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REFERENCE DESIGNATORS 

\wmmm 

ORIG-HF GR-PftRT-HO 

HFGR 

Part No. 

QTY, 

pOO 

RES,C,1/48,52,36 

4700-15-3609 

8-1 

4700-15-3609 

1.000 

R23 R27 R32 R3B R39 R65 

BES,C,i/4y,5Z,2,2K 

CF1/4-2.2K 

ASE 

4700-15-2201 

6,000 

DOC 

hLW 

RES,MF,i/OUp1Z,27»4K 

RN55D-27.4K 

HILSP 

4701-03-2742 

1.000 

R26 R2S 

RES,C,1/BB,5Z,12 

CFi/8-12 

ASE 

4700-05-1209 

2.000 

R2? 

RES,C,1/8H,52,100 
RC101-110 

CF1/8—100 

ASE 

4700-05-1000 

1.000 

R37 R40 

RES,C,1/8B,5Z,2.2K 

CF1/8-2.2K 

ASE 

4700-05-2201 

2,000 

R41 R55 

RES,MF,1/88,12,84,5 

RN55D-B4.5 

HILSP 

4701-03-8459 

2,000 

R42 

RES,HF,1/88,12,22.1 

RN55D-22.1 

HILSP 

4701-03-2219 

1,000 

R44 R45 

RES,C,1/4U,52,10 

CF1/4-10 

ASE 

4700-15-1009 

2.000 

R50 

RES,C,1/4U,5Z,15K 

CF1/4-15K 

ASE 

4700-15-1502 

1,000 

R52 m R94 

RES,C,1/48,52,3.3K 

CF1/4-3.3K 

ASE 

4700-15-3301 

3.000 

R53 

RES,C,1/48,5Z,12K 

CF1/4-12K 

ASE 

4700-15-1202 

1.000 

R60 

RES,C,1/48,5Z,120 

CF174-120 

ASE 

4700-15-1200 

1.000 

R61 

RES»C,1/4W,5Z,820K 

CF1/4-820K 

ASE 

4700-15-8203 

1.000 

R62 

RES,C,1/4B,5Z,30K 

CF1/4-30K 

ASE 

4700-15-3002 

1,000 

R63 R93 

RES,C, 1/411,52,51 

CF1/451 

ASE 

4700-15-5109 

2,000 

P.67 

RES, HF, 1/811,17., 20K 

RN55H-20K 

HILSP 

4701-03-2002 

1,000 

R71 

RES,HF,1/88,1Z»332K 

RN55B-332K 

HILSP 

4701-03-3323 

1,000 

R72 

RES,HF,1/88,12,76,8K 

RN55B-76.8K 

HILSP 

4701-03-7682 

1,000 

R72 

RES,HF,1/88,12,432K 

RN55D-432K 

HILSP 

4701-03-4323 

1,000 

R74 

RES,MF,1/88,1Z,48.7K 

RN55B-48.7K 

HILSP 

4701-03-4872 

1,000 

R75 

RES,HF,1/88,1Z,806K 

RN55B-806K 

HILSP 

4701-03-8063 

1.000 

R76 

P.ES, HF, 1/BW, 1% ,34, OK 

RN55D-34.0K 

HILSP 

4701-03-3402 

1.000 

R78 

RES,MF, 1/811,1Z,26.7K 

RN55D-26.7K 

HILSP 

4701-03-2672 

1.000 

R80 

RES,HF,1/88,1Z,110K 

RN55D-110K 

HILSP 

4701-03-1103 

1.000 

R81 ' 

RES,HF,1/88,1Z,26.1K 

RN55B-26.1K 

HILSP 

4701-03-2612 

1.000 

R100 RIO! R34 R36 

RES,C,i/48,5Z,2.7K 

CF1/4-2.7K 

ASE 

4700-15-2701 

4,000 

R102 R6S 

RES,C,1/48,5Z,9.IK 

CF1/4-9.1K 

ASE 

4700-15-9101 

2,000 

R103 R115 R66 

RES,HF,1/81),1Z,10K 

RN55D-10K 

HILSP 

4701-03-1002 

3,000 

R104 

RES,HF,i/88,1Z,45,3K 

RN55D-45.3K 

HILSP 

4701-03-4532 

1.000 

R105 

RES,C,1/48,5Z,2.4H 

CF1/4-2.4H 

ASE 

4700-15-2404 

1.000 

R106 R?1 

POT,1OK 

3386W-1-103 

BOU 

4610-02-0103 

2,000 
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REFERENCE DESIGNATORS 

PART DESCRIPTION >" 

ORIG-HFGR-PART-ND 

'TrET 

Part No. 

R107 R149 R150 Ri76 R92 

RES,C,1/4W,5Z,100K 

CF1/4-100K 

ASE 

4700-15-1003 

R108 R123 R124 R70 R86 

R8? R88 R90 R95 R96 

RES»Cf1/4W»5%,270 

CF1/4-270 

ASE 

4700-15-2700 

R109 R169 R24 R79 

RES,C,1/4H,5Z,1K 

CF1/4-1K 

ASE 

4700-15-1001 

R110 

RES,C,1/4H,5Z,18K 

CF1/4-18K 

ASE 

4700-15-1802 

Rill 

RES,C,1/4H,5Z,1.1H 

RCF 1X1M-QB 

CII 

4700-15-1104 

R112 

RES,C,l/4H f 5Z,27K 

CF1/4-27K 

ASE 

4700-15-2702 

R114 R116 R117 RUB R119 

RES,MF,1/8U,1Z,82.5K 

RN55D-82.5K 

HILSP 

4701-03-8252 

R120 

RES,C,1/4W,5Z,47K 

CF1/4-47K 

ASE 

4700-15-4702 

R122 R.125 R134 R135 

REB,C,1/4H,5Z,6B0. 

CF1/4-680 

ASE 

4700-15-6300 

8126 R130 R131 R137 R140 

R54 

RES,C,1/4W,5Z,1.8K 

CF1/4-1,8K 

ASE 

4700-15-1801 

R128 R139 R16 R98 

RES,C,1/4U»5Z,68 

CF1/4-68 

ASE 

4700-15-6809 

R133 

RES,C,1/4H,5Z,62 

CF1/4-62 

ASE 

4700-15-6209 

R138 R35 R83 RS5 

RES,C,i/4U,52,560 

CF1/4-560 

ASE 

4700-15-5600 

R141 R142 R143 R144 R145 

R99 

RES,C,1/48,5Z,200 

CF1/4-200 

ASE 

4700-15-2000 

R146 

RES,D,1/48,5Z,2»2M 

CF1/4-2.2H 

ASE 

4700-15-2204 

R147 R64 

RES,C,1/4W»5Z,6,8K 

CF1/4-6.8K 

ASE 

4700-15-6801 

R148 

RES,C,1/4W *5Z,1M 

CF1/4-1M 

ASE 

4700-15-1004 

R151 

RES,C,1/48,5Z,2K 

CF1/4-2K 

ASE 

4700-15-2001 

R152 R153 R154 R30 R31 R33 
R46 R47 R58 

RES,C,1/4U,5Z,10K 

CF1/4-10K 

ASE 

4700-15-1002 

R155 

RES,HF,1/88,1Z,3.48K 

RN55D-3.48K 

HILSP 

4701-03-3481 

R156 

RES,MF,1/3U,1%,130K 

RM55D-130K 

HILSP 

4701-03-1303 

R157 

RES,MF,1/8W,1Z,6*34K 

RN55-6.34K 

HILSP 

4701-03-6341 

R158 

RES,HF,1/88,1Z,14.3K 

RN55D-14.3K 

HILSP 

4701-03-1432 

R159 

RES,HF,1/88,1Z,30»9K 

RH55D-30.9K 

HILSP 

4701-03-3092 

R160 

RES,HF,1/8W,1Z,63,4K 

RN55D-63.4K 

HILSP 

4701-03-6342 

R161 

RES,HF,1/8W,12,2.26K 

RN55L-2. 26K 

HILSP 

4701-03-2261 

R162 

RE5,HF,1/88,1Z,1.B2K 

RN55B-1.82K 

HILSP 

4701-03-1321 

R163 

RES,C,1/4W,5Z,8 *2K 

CF1/4-3.2K 

ASE 

4700-15-8201 

R164 

POT,50K 

3386U-1-503 

BOU 

4610-02-0503 

R165 

RES,MF,1/8W,1%,523 

RN55D-523 

HILSP 

4701-03-5230 
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REFERENCE DESIGNATORS 




Part No. 


R166 

RES,C,1/4U,5Z,33K 

CF1/4-33K 

ASE 

4700-15-3302 

1.000 

R167 R48 RS2 

RES,C,1/4U,5%,470 

CF1/4-470 

ASE 

4700-15-4700 

3.000 

R168 

RES,C,1/4U,5Z,1.2K 

CFi/4-1,2K 

ASE 

4700-15-1201 

1.000 

R171 

RES,MF,1/3U,1Z,17,4K 

RN55D-17.4K 

MILSP 

4701-03-1742 

1,000 

R172 R173 

RES,C,1/4V,5Z,510 

CF1/4-510 

ASE 

4700-15-5100 

2,000 

TOi 

XFMR. BIFILAR 

1501-0001 

SSI 

1210-43-0011 

1.000 

TP01 TP02 

TESTPOINTS- 

2520B-1 

USECO 

2112-19-0005 

2,000 

U06 U14 

SPOT ANALOG SWITCH 
STATIC SENSITIVE 

TL607CP 

T-I 

7000-06-0700 

2,000 

U07 U13 U15 

OP AMP 

STATIC SENSITIVE *2 

LF351N 

NAT 

7000-00-8100 

3,000 

U08 

QUAD NOR, ECL 

STATIC SENSITIVE 

100102PCQR 

FCB 

3010-01-0200 

1,000 

U09 i)10 

FLIP-FLOP,ECL 

STATIC SENSITIVE 

F11C70 

FCIi 

8000-11-7000 

2.000 

Oil 

QUAD 2-IN NOR,MOT 
STATIC SENSITIVE 

HC10102P—HOT 

MOT 

3001-01-0201 

1,000 

U12 U23 

DUAL OP AMP 

STATIC SENSITIVE 12 

TL0B2CP 

T-I 

7000-00-8200 

2,000 

U16 

AM/FH BIG PLL SYNTH 
STATIC SENSITIVE 

BS8906 

NAT 

8000-89-0600 

1.000 

1)17 

DUAL FLIP-FLOP,ECL 
STATIC SENSITIVE 

10231PCQR 

FCD 

8001-02-3100 

1,000 

U18 

QUAD 2-IN NAND 

STAT.SENS, 

MM74C00N 

NAT 

8000-74-0011 

1.000 

Ui? 

HONQ/ASTABLE MLTVBTR 
STATIC SENSITIVE 

CD4047BC 

NAT 

8000-40-4710 

1.000 

020 

IC,IL004-001 

STATIC SENSITIVE 12 

LM339N 

NAT 

7000-03-3900 

1,000 

1)21 U24 

QUAD SPST SWITCH 

STATIC SENSITIVE 

DG308 

SCX 

7000-03-0800 

2,000 

U22 

HEX INVERTER 

STATIC SENSITIVE 

MH74C04N 

NAT 

8000-74-0412 

1,000 

025 

VOLT REG,-12 

STATIC SENSITIVE 12 

LM79L12ACZ 

NAT 

7000-79-1210 

1,000 

U26 

Ul, U2, U3, U4, U5 - 

VOLTAGE REG,12 

STATIC SENSITIVE 12 

See Page 6 

LM73L12ACZ 

NAT 

7000-78-1220 

1,000 
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REFERENCE DESIGNATORS 


118—1 


ORIG-HFGR-PART-NO 


MFQR Part No. 


C01 C02 C03 C04 COS COS 
C07 C08 CiOO C101 CIOS 

cio6 cio7 cii cno cm 

Cl13 Cl14 C116 C120 C121 
C122 C123 C124 C125 C126 
C129 C132 C133 C134 C135 
C138 C140 C142 C143 C151 
C152 C156 C157 C158 C17 
C27 C29 C30 C31 C32 C33 
C35 C36 M2 C45 C46 C47 
C48 C49 C51 C53-C54 CSS 
CSS C58 CS3 CSS C66 C68 
CS9 C70 C71 C74 C75 C7S 
C78 C79 C80 C82 C83 C84 
CSS C8S C39 C96 C97 C98 
C99 

C09 CIO C139 C21 C57 C59 
CSO CS2 

C12 

C14 

CIS CIS C23 C28 
C18 


C19 C24 

C20 

C25 

C2S 

C34 

C38 

IC39 C41 
C40 
C43 

CS1 C0.1 
C64 

C67 C72 C73 

C77 

C91 

C92 

C94 

C102 C87 
C88, C103 


ATTENf150W»30DB 

CAP,HON,50V, .OIUF 


CRllll 

CW15C103K 


ACRIN 3010-52-0015 1,000 
C-L 1510-14-4103 84.000 


See Page 


CAP,TANT,20V,10UF 

CAP»H0N,50y,100PF 
CAP,MON,50V,5oPF 
CAP,MON,50V,,22UF 
CAP,MICA,500V,82PF 
CAP,HICA,500V,75PF 
CAP,MICA,500V,12PF 
CAP,COHP,500V,2PF 
CAP,MICA,500V,,001UF 
CAP,MICA,500V,330PF 
CAP,MQN,50V,68PF 
CAP,H0N,50V,180PF 
CAP,HON,50V,.0015UF 
CAP,COHP,500V,3,9PF 
CAP,FILM,.0056 UF 
CAP,H0N,50V,15PF 
CAP,TANT,35V,1UF 
CAP,DISC,.01UF 
CAP,H0N,50V,27PF 
CAP,H0N,50V,S,8PF 
CAP,H0N,50V,10PF 
CAF',H0N,50V,120PF 
8 


19SB106X9020JA1 

RA50-101JA 

RA50-560JA 

8131-050-151-224H 

CM05ED820J03 

CM05ED750J03 

CH05CD120J03 

QC-2.0PF 

HH15-102J 

DM15-331J 

RA50-S80JA 

RA50-181JA 

SR205A152JAA 

QC-3.9PF 

1SO-.005SK400C 

1006-0151 

19SD105X9035HA1 

UK25-103 

RA50-270JA 

C312CS89J2G5CA 

RA50-100DA 

RA50-121JA 


SPR 1510-25-2100 8.000 


HURGA 

HURGA 

ETP 

SPR 

C-H 

SPR 

Q-C 

ARC 

ARC 

HURGA 

HURGA 

AER 

Q-C 

PLSSY 

SSI 

SPR 

C-L 

HURGA 

UNCAR 

HURGA 

HURGA i 


1510-11-8101 
1510-11-3560 
1510-14-6224 
1510-50-0820 
1510-50-0750 
1510-50-8120 
1510-40-0020 
1510-50-0102 
1510-50-0331 
1510-11-8680 
1510-11-8181 
1510-13-0152 
1510-40-0399 
1510-61-7562 
11510-11-8150 
1510-25-3109 
1510-14-1103 
1510-11-8270 
1510-11-8689 
1510-11-8100 
1510-11-8121 


1.000 

1.000 

2.000 

1.000 

3.000 

1.000 

1.000 

1.000 

1.000 

2.000 
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REFERENCE DESIGNATORS 


PART DESCRIPTION X QRIG-MFGR-PART-NO 


Part No. 


C104 C37 C44 C90 C93 C95 CAP,VAR,18PF 


C108 0109 0112 Cl 15 C130 
C136 C137 C141 C144 C148 
C149 Cl54 C155 


CAP,CHIP,,! UF 


C117 CUB C119 Ci27 C128 CAP,MON,100V,470PF 


C131 C52 


CIS? C22 


CR02 CR12 CR13 CR14 CR21 
CR22 CR23 CR24 CR25 CR26 
CR29 CR30 CR39, CR40 


CR05 CR06 CR07 CR15 CR16 
CR17 CR18 CR19 CR20 CR37 
CR38 


CRO? CRli 


CR27 CR28 


CR31 CR32 CR33 CR34 


CR35 CR36 CR41 


J01 JO2 J03 


L01 L02 L03 110 


105 L07 


CAP,ELEC,16V,1Q0UF 

CAP,FILM,.15 UF 

CAP,HON,SOU,2,2PF 

CAP,MICA,500V,10PF 

CAP,M0N,50U,1UF 

CAP,CHIP,5.6 PF 

CAP,COHP,500V,1PF 

CAP,COMP,500V,.39FF 

DIODE,TUNING,UHF/VHF 
STATIC SENSITIVE *2 

DIODE,SIGNAL 
STATIC SENSITIVE 42 


DIODE,HATCHED PAIR 
STATIC SENSITIVE *2 

DIODE, VARACTOR 
STATIC SENSITIVE #2 


DIODE,TUNING,UHF/VHF 
STATIC SENSITIVE *2 

DIODE,SCHOTTKY 
STATIC SENSITIVE 

DIODE, SIGNAL 
STATIC SENSITIVE *2 

DIODE,ZENER,3.9V 
STATIC SENSITIVE #2 

CONN, RF,STR, JACK 

RELAY,RF,N.C. 

RELAY,RF,N.O. 


CHOKE,MOLDED,5.6MILH 
RF SHIELDED 

CHOKE,SHIELD,1500UH 


GKU18000 

51C1209-B104Z 


CW15A471H 

20YH100 

225P15491XD3 

C312C229D2G5CA 

CH05CD100D03 

3420-050-E105M 

C0805C569D5GAH 

QC-1PF 

MC-.39PF 


5082-2804 


1N5767 


5082-2811 


1N4444 


1N5228B 


700209 
234-4-1 
234-3-1 
VK20010/3B 
1641-565 ' 


17/154 


SPR 1510-71-4180 6.000 

CFI 1510-00-3104 13.000 


C-L 1510-14-5471 
MOUS 1510-27-6101 
SPR 1510-62-1154 
UNCAR 1510-11-8229 
SPR 1510-50-8100 
AF.R 1510-11-3105 
UNCAR 1510-01-456? 
Q-C 1510-40-0010 
Q-C 1510-40-1398 
MSI 4803-02-0023 


G-E 4807-01-0914 14.000 


H-P 4898-00-0001 1.000 


HP 4803-02-0018 11.000 


MSI 4803-02-0024 2.000 


H-P 4809-02-0007 2.000 


UNIT 4807-01-4444 4.000 


NEC 4801-01-5228 3.000 


CBLWV 2110-08-0006 
HBSH 4510-00-0017 
WBSH 4510-00-0016 
FRXC 1810-09-0001 
DEL 1810-10-0564 


GWNDA 1810-10-1501 2,000 


COMTEST 

PARTS LIST 


GENERATE BD, A4,3100 


1110-70-0065 

page: 2 














REFERENCE DESIGNATORS 


ORIG-MF BR-PART-NO 


L12 LI7 L13 L20 L25 L26 
L27 L29 L30 

L13 116 

L14 L15 


L19 L24 
L21 L22 L23 


COIL,VAR,2T 
FROM!1813-00-0046 

CHOKE,MOLDED,0.12 UF 

CHOKE,MOLDED,,68UH 

CHOKE,MOLDED,,15UH 

CHOKE,MOLDED,100 UH 


CHOKE,,039UH 

COIL,lUH,iB TURN 
FROM!1813-00-0079 


1210-32-0028 


1025-96 


B01 QiO Q12 Q13 014 


Q02 305 Q06 Q08 Q09 Qll 


003 Q04 


015 019 


016 017 Q18 


R01 R02 R91 

R03 R131 R138 R142 R17 
R173 R35 R55 R86 

R04 R12 R13 R149 R152 R33 
R36 R63 R64 R65 R72 R81 
R82 R89 R90 R92 R93 


R05 R100 R104 R115 R21 R32 RES,C,1/48,52,10 


FERRITE CHOKE,5 TURN 
FROM 1 1813-00-0007 

MIXER,DDL.BAL, 

MIXER,DDL.BAL. 

TRANSISTOR 
STATIC SENSITIVE #2 

TRANS QA035-630 
STATIC SENSITIVE *2 

TRANSISTOR 
STATIC SENSITIVE #2 

TRANSISTOR 
STATIC SENSITIVE 42 

TRANSISTOR 
STATIC SENSITIVE 42 

TRANSISTOR 
STATIC SENSITIVE *2 

RES,C,1/48,55!,2,2H 

RES,C,1/48,52,470 


RES,C,1/48,55!,10K 


R06 R07 R08 R15 R18 


RIO R58 RBO R83 


RES,C,1/48,57.,100K 

POT,50K 

RES,C,1/48,55!,15K 


10/680 

10/150 


1025-68 


551-5169-03 

1210-30-0012 


CHOKE,MOLDED,6,3 UH 1025-40 


LA0C6-005 


SBL-l-DBL 

TFM-2-BBL 

PN4121-18 


2N3563 


PN4356-5 


PN2222 


2N4403 


CFi/4-2,2M 

CF1/4-470 


CF1/4-10K 


CF1/4-10 

CF1/4-100K 

33868-1-503 

CF1/4-15K 


RES,MF,1/8W,15!,255K RN55D-255K 


R14 R19 


RES,C,1/48,55!,300K 


CF1/4-300K 


8-1 1210-32-0028 1.000 


DEL 1810-10-0128 
G8NBA 1810-10-0688 
G8NDA 1810-10-0158 
DEL 1310-10-0101 


CAHB 1810-14-0398 2,000 
8-1 1210-30-0012 2.000 


DEL 1810-10-0689 2,000 

8-1 1210-30-0002 3,000 


HIN-C 3010-54-0004 1,000 
HIN-C 3010-54-0005 1.000 
NAT 4901-04-1210 5,000 


FCD 4901-03-5630 6.000 


NAT 4901-04-3560 2,000 


APX 4902-00-4000 1.000 


I NAT 4901-02-2220 2.000 


NAT 4901-04-4030 3.000 


ASE 4700-15-2204 3.000 

ASE 4700-15-4700 9.000 


ASE 4700-15-1002 17,000 


ASE 4700-15-1009 
ASE 4700-15-1003 
BOU 4610-02-0503 
ASE 4700-15-1502 
MILSP 4701-03-2553 
ASE 4700-15-3003 
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PART DESCRIPTION X 

GRIG-HFGR-PART-NO 

MFGF: 

Part No. 

QTY 


R16 R45 
R20 
R22 
R23 

R24 R62 

R25 

R27 

R28 

R2? 

R31 R50 R85 

R34 

R38 

B40 R94 R96 

R43 

R47 

R48 

R49 

; I52 

R53 R54 R60 R61 

R57 

i67 

?68 

>,70 

R75 R77 
06 
:78. 

;84 

R87 

R98 

RiOi R103 R176 R183 R136 
R102 

R105 R107 RUB R126 



RES, 0,1/48, 57.4.5K 
RES,0,1/48,52,270 
RES,0,1/48,52,620 
RES,0,1/48,52,200 
RES,0,1/48,52,16K 
POT,1OK 
P0T,100K 

RES,0,1/48,52,15H 
RES,C,1/4W,5%,10M 
RES,0,1/48,.52,100 
RES,0,1/48,52,5,6K 
RES,1/48 5%,39 
RE5,C,l/48,52,l.iK 
RES,C>1/48,52,24 
RES,0,1/48,52,82 
RES,0,1/48,52,820 
RES,C,1/4H,5Z,1.8K 
RES,C,1/48,52,47 
RES,0,1/48,52,62K 
RES,0,1/48,52,27K 
RES,0,1/48,52,4.7K 
RES,.C,1/48»5Z»1M 
RES»C»1/48,52,68 
RES,0,1/48,52,75 
RES,0,1/48,52,110 
RES,C,1/48,52,39K 
RES,0,1/48,52,3K 
RES,0,1/48,52,3,9 
RES,0,1/48,52,36 
RES,OH,1/88,12,221 
RES,HF,1/88,12,23.7 
RES,0,1/48,52,22 


CF1/4-1,5K 
OF 1/4-270 
CF1/4-620 
CF1/4-200 
CF1/4-16K 

u j8ijy™i~i0j 
33868-1-104 
CB1565 
CB1065 ' 
CF1/4-100 
CF1/4-5.6K 
CF-i/4-39 
CF1/4-1,1K 
RCF-24-QB 
CF1/4-82 
CF1/4-820 
I CF1/4-1»8K 
CF1/4-47 
CF1/4-62K 
CF1/4-27K 
CB4755 
CF1/4-1M 
CF1/4-68 
CR1/4-75 
CF1/4-110 
CF1/4-39K 
CF1/4-3K 
CF1/4-3.9 
4700-15-3609 
BCK2210FB 
RN55D-23.7 
CF1/4-22 


4700-15-1501 

4700-15-2700 

4700-15-6200 

4700-15-2000 

4700-15-1602 

4610-02-0103 

4610-02-0104 

4700-15-1505 

4700-15-1005 

4700-15-1000 

4700-15-5601 

4700-15-3909 

4700-15-1101 

4700-15-2409 

4700-15-8209 

4700-15-8200 

4700-15-1801 

4700-15-4709 

4700-15-6202 

4700-15-2702 

4700-15-4704 

4700-15-1004 

4700-15-6809 

4700-15-7509 

4700-15-1100 

4700-15-3902 

4700-15-3001 

4700-15-3908 

4700- 15-3609 
4711-03-2210 

4701- 03-2379 
4700-15-2209 


2.000 
1.000 
1.000 
1.000 
2.000 
1.000 
1.000 
1.000 
1,000 
3.000 
1,000 
1,000 
3.000 
1.000 
1.000 
1,000 
1.000 
1,000 
4,000 
1.000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1.000 
1,000 
1,000 
5.000 
1,000 
4.000 


COMTEST 

PARTS LIST 


GENERATE BD, A4,3100 


1110-70-0065 
page: 4 















REFERENCE DESIGNATORS 


GRIG-HFGR-PART-NO 


Part No. 


R106 R155 
R108 

RIO? R37 R39 
Ri10 R123 R99 
Rill R174 
Rl 12 R120 
R113 
R114 


RES r C f 1/4W y 5% f 560 
RES,C,1/4U,5%,?10 
RES,C,l/4U f 5Z,150 
RES,C f i/4W,5%,360 
RES,C,1/4B,52,430 
RES,C,l/4W f 5Z,180 
POT,100 

RES,C,1/4U,5Z,2.7 


CF1/4-56Q 
CF1/4-910 
CFi/4-150 
CF1/4-360 
CF1/4-430 
CF1/4—180 
3386W-1—101 
CFl/4-2,7 


4700-15-5600 

4700-15-9100 

4700-15-1500 

4700-15-3600 

4700-15-4300 

4700-15-1800 

4610-02-0101 

4700-15-2708 


R116 

RES,C,1/4W,5Z,2*2K 

CF1/4-2.2K 

ASE 

4700-15-2201 

1,000 

Rl 17 

RES,C,1/411,52,160 

CF1/4-160 

ASE 

4700-15-1600 

1.000 

Rl19 R51 R74 

RES,C,1/4U,52,390 

CF1/4-390 

ASE 

4700-15-3900 

3,000 

R121 R135 

RES,C,1/48,52,51 

CF1/451 

ASE 

4700-15-5109 

2,000 

R122 R17? R26 R41 R95 R97 

RES,C,1/48,52,IK 

CF1/4-1K 

ASE 

4700-15-1001 

6,000 

R124 R30 

RES,C,1/4W,52,2K 

CF1/4-2K 

ASE 

4700-15-2001 

2,000 

R125 

RES,C,1/48,52,91 

CF1/4-91 

ASE 

4700-15-9109 

1.000 

R127 R13? 

RES,HF,1/88,12,287 

RN55D-287 

HILSP 

4701-03-2870 

2,000 

R128 R140 

RES,HF,1/8W,12,84,5 

RN55D-B4,5 

HILSP 

4701-03-845? 

2,000 

R129 R141 

RES,HF,1/88,12,22.1 

RN55D-22.1 

HILSP 

4701-03-2219 

2,000 

R130 

RES,C,1/48,52,12K 

CF1/4-12K 

ASE 

4700-15-1202 

1.000 

R132 R151 

RES,C,1/4W,52,150K 

CF1/4-150K 

ASE 

4700-15-1503 

2,000 

Filuu 

RES,C,1/48,52,8.2K 

CFi/4-8 »2K 

ASE 

4700-15-8201 

1.000 

R134 

RES,C,i/4W,52,4.3K 

CF1/4-4,3K 

ASE 

4700-15-4301 

1,000 

R136 

RES,CH,1/88,52,3? 

ERJ-8GCJ390D 

PNSNC 

4711-05-3909 

1.000 

R137 R172 

RES»CH,1/8U,5Z,150 

ERJ-8GCJ151D 

PNSNC 

4711-05-1500 

2,000 

R143 

RES,CHIP,2MK 

2S12CPX402K 

SOART 

4711-45-4001 

1.000 

R144 - 

RES,CH,1/88,12,247 

BCK2470FB 

A-S 

4711-03-2470 

1.000 

R145 R73 

RES,C,1/48,52,6.8K 

CF1/4-6.BK 

ASE 

4700-15-6801 

2,000 

R146 

RES,HF,1/BW,12,33,2K 

RN55D-33.2K 

HILSP 

4701-03-3322 

1,000 

R147 

RES,NF,1/8B,12,1.18K 

RN55D-1.18K 

HILSP 

4701-03-1181 

1.000 

R148'R42 R44 

RES,C,1/4H,52,220 

CF1/4—220 

ASE 

4700-15-2200 

3.000 

R150 

RES,C,1/4U,52,56K 

CF1/4-56K 

ASE 

4700-15-5602 

1.000 

R153 R160 P.56 R88 

RES,C,1/411,52,4.7K 

CF1/4-4.7K. 

ASE 

4700-15-4701 

4,000 


COMTEST 

GENERATE BD, A4.3100 

PARTS LIST 



1110-70-0065 

D 

page: 5 

REV 















REFERENCE DESIGNATORS 


ORIG-HFGR-PART-NG 


Part No. 


Rloti R16? R168 


POT.2K 

RESISTOR,VARIABLES 
POT,1H 

RES,C,i/4y,57.,510K 


RES,C,1/4W,5%,22K 
RES,C,1/8H,5Z,22 


RES,MF,1/8W,.1Z,200K 

RES,C,1/4W,5Z,180K 


R171 R59 R66.R69 R7? RES,C,1/4H,5Z,20K 
P.71 RES,C,1/4W,5Z»330 
R178 R182 R194 R185 CHIP RES * 61.6 


33B6U-1—202 
3386W-1-102 
3386W-1-105 
CF1/4-510K 


RES,HF,1/8W,1Z,475K RN55B-475K 


CF1/422K 
CF1/8-22 


RES,HF,1/8H,1Z,14.7K RN55D-14.7K 


RN55C2003B 

CF1/4-180K 

CF1/4-20K 

CF1/4-330 

RSW/CC/61.6/1/T 


4610-02-0202 

4610-02-0102 

4610-02-0105 

4700- 15-5103 

4701- 03-4753 
4700-15-2202 

4700- 05-220? 

4701- 03-1472 
4701-02-2003 
4700-15-1803 
4700-15-2002 
4700-15-3300 
4711-03-616? 


1104 U07 U08 U15 U16 U20 
1121 1126 


POT,5K 

RES,CH,1/8U,52,110 

RES,C,1/4H,5Z,3.3K 

XFHR, BIFILAR 

QUAD EXCL. OR GATE 
STATIC SENSITIVE 

VOLT REG.+5V 
STATIC SENSITIVE t2 

VCO, 200 HHZ 
STATIC SENSITIVE 42 

DUAL OP AHP 
STATIC SENSITIVE 12 

HI-SPEED PRESCALER 
STATIC SENSITIVE 

IF AHP 

STATIC SENSITIVE 42 

VOLTAGE REG,12 
STATIC SENSITIVE 12 

OP AHP 

STATIC SENSITIVE *2 

AH/FH DIG PLL SYNTH 
STATIC SENSITIVE 

IC,IL004-001 
STATIC SENSITIVE 12 


3386U-1-502 

ERJ-8GCJ111D 

CF1/4-3.3K 

1501-0001 

CD4030BE 


MA78L05AUC 


MC1648N 


TL082CP 


CA317? 


MC1350P 


LH78L12ACZ 


LF351N 


DS8906 


LH339N 


4610-02-0502 
PNSNC 4711-05-1100 
ASE 4700-15-3301 
SSI 1210-43-0011 
RCA 8000-40-3010 


FCD 7000-78-0501 1.000 


HOT 7000-16-4800 1.000 


T-I 7000-00-8200 8.000 


RCA 8001-20-7100 1.000 


HOT 7000-13-5000 1,000 


NAT 7000-73-1220 1.000 


NAT 7000-00-8100 1.000 


NAT 8000-89-0600 1.000 


NAT 7000-03-3900 1,000 


COMTEST 

PARTS LIST 


GENERATE BO, A4,3100 
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REFERENCE DESIGNATORS _ PART DESCRIPTION _ PRIG MFGR PART NO _ MFGR PART NUMBER 

C88, C103 CAP, MON, 50V, 22PF RA50-220JA MURGA 1510-11-8220 

U17, U18, U19, U23, U24, WIDE BAND AMP MWA330 MOT 7000-03-3000 

U25 



COMTEST 
PARTS LIST 


GENERATE BD, A4, 3100 
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REFERENCE DESIGNATORS 


ORIG-HFGR-PART-NO 

HFGR 


QTY 

COi C05 C2Q 

CftP,ELEC f 25V,100UF 

TE1211 

SPR 

1510-20-4101 

3,000 

C02 C03 C06 

CAP»H0N,50V,,01UF 

CW15C103K 

C-L 

1510-14-4103 

3,000 

C04 

CAP,ELEC,14V,100UF 

ECEBICV101S 

PNSNC 

1510-25-8102 

1,000 

C07 COS CO? CIO C13 C22 

CiO Col CoJ 

CAP,HON,50V,.01UF 

CN30C103K 

CRL 

1510-11-8103 

9,000 

Cll 

CAP,TANT,35V,1UF 

196D105X9035HA1 

SPR 

1510-25-3109 

1.000 

C12 

CAP,HICA,500V,820PF 

DH15-821J 

ARC 

1510-50-0821 

1,000 

C14 

CAP,HICA,500V,lOOF'F 

DH15-101J 

C-D 

1510-50-0101 

1,000 

C15 C16 C17 CIS C21 

CAP,TANT,20V,10UF 

.1960106X9020JA1 

SPR 

1510-25-2100 

5.000 

Cl? C24 C29 

CAP,HON,50V,,22UF 

8131-050-151-224H 

ETP 

1510-14-6224 

3,000 

C23 C25 C27 C28 

CAP,DISC,,05UF 

UK25-503 

C-L 

1510-14-1503 

4,000 

C26 

CAP,TANT,35V,.10UF 

PDT-.1/35K 

NEHCO 

1510-25-3108 

1,000 

C32 

CAP,MON,50V,,0068UF 

CN30C682K 

CRL 

1510-11-8682 

1.000 

C34 

CAP,H0N,5OV,2?PF 

RA50-270JA 

MURGA 

1510-11-8270 

1,000 

C40 

CAP,DISC,1KV,68PF 

68U2J680J 

HDC 

1510-10-3680 

1,000 

CR01 CR02 CR04 CR05 CR06 
C.R07 CR08 CR09 CR10 CRH 

DIODE,SIGNAL 

STATIC SENSITIVE *2 

1N914 

G-E 

4807-01-0914 

10,000 

101 L02 L03 

CHOKE 

VK20010/3B 

FRXC 

1810-09-0001 

3,000 

Q01 

TRANSISTOR 

STATIC SENSITIVE *2 

PN4275 

NAT 

4902-04-2750 

1,000 

Q02 

TRAN,2N4091 

STATIC SENSITIVE *2 

2N4091 

NAT 

4901-04-0911 

1.000 

Q03 

TRANSISTOR 

STATIC SENSITIVE 12 

PN2222 

NAT 

4901-02-2220 

1,000 

ROl R02 R13 R14 R15 R16 

R17 

RES,C,1/4H,52,22K 

CF1/422K 

ASE 

4700-15-2202 

7.000 

R03 

RES,C,1/4M,57.,5,1K 

CF1/4-5.IK 

ASE 

4700-15-5101 

1,000. 

R04 

POT,10K 

3386U-1-103 

BOU 

4610-02-0103 

1.000 

R05 R97 

RES,C,1/4«,52,2.2K 

CF1/4-2*2K 

ASE 

4700-15-2201 

2,000 

R06 R66 R6? R70 R73 R32 

RES,C.1/4U,52,10k 

CF1/4-10K 

ASE 

4700-15-1002 

6.000 

R07 

RES,HF,I/8H,12,39,2K 

RN55D-39,2K 

HILSP 

4701-03-3922 

1,000 

R08 

RES,HF,1/8H,1Z»61,?K 

RN55D-61.9K 

HILSP 

4701-03-6192 

1.000 

RO? 

RES,HF,1/8W,12,2.15K 

RN55H-2.15K 

HILSP 

4701-03-2151 

1.000 

RIO Rll R8? 

RES,HF,1/8H,12,100K 

RN55D-100K 

HILSP 

4701-03-1003 

3,000 

R12 

RES,C,1/4W,52,120K 

CF1/4-120K 

ASE 

4700-15-1203 

1.000 


COMTES T 

PARTS LIST 


AUDIO BD r A5,3i00 
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TERENCE DESIGNATORS PART DESCRIPTION X ORIG-MFGR-PART-NO HFGR 


RES,HF,l/8y,17.,1.65K RN55B-1.65K 


R19 R23 R25 R49 


R24 R79 R86 
R26 R46 


R28 R29 R38 R39 R61 R80 
R85 


R32 R81 


R37 R45 
R40 R4i 


R52 R77 


RES,C,1/4B»5Z,15K 
RES,C,1/4B,5Z,7.5K 
RES,C,1/4B,5Z,220K 
RES f C,1/4W * 5%,2K 
RE5,C,1/4B»5Z,1K 
POT, 50.0 

RES,C,1/4W,57.,51 

RES,HF,1/8B,1Z,10K 


RES,MF,l/8y,iZ,40.2K 

RES,KF,1/8B,1Z,20K 


POT,50K 

RES,C,1/4W,5Z,620K 

POT,iOOK 

RES,C,1/4B,5Z,1Q0K 
RES,C,1/4H,5Z,91K 
RES,MF,l/8y,17,226 


CF1/4-15K 

CF1/4-7.5K 

CF1/4220K 

CF1/4-2K 

CF1/4-1K 

3386W-1-50I 

CFi/451 

RH55D-10K 


RES,NF,1/8B,1Z,?5.3K RN55D-95.3K 
j RES,HF,l/8H,l%,i.27M RN55D-1.27M 
RES,HF,l/8y,17,649K RN55D-649K 
RES,NF,1/8W,1Z,324K RN55D-324K 
RES.,NF,1/BB,1Z,162K RN55D-162K 
RES,HF,1/8B,1Z»80.AK RM55D-80.6K 


RN55IM0.2K 

RN55D-20K 


RES,MF,i/8y,17.,10,2K RN55D-10.2K 
RES,HF,1/8U,17,10.7K RN55B-10.7K 
RES,HF,1/8H,1Z,11.5K RN55H-H.5K 
RES,HF, 1 /8W, 17., 13.3K RN55D-13.3K 


3386W-1-503 

CB6245 

3386W-1-104 

CF1/4-100K 

CF1/4-91K 

RN55D-22A 


RES,HF,1/8H,17,9,76K RN55D-9.76K 


RES,HF,1/8B,12,453 


RN55D-453 


RES,NF,1/8B,1Z,11.8K RN55D-11.8K 
RES, HF, 1 / By, 1Z, 4.42K RN55D-4.42K 
RES,HF,1/BB,1Z,45.3K RN55D-45.3K 


HILSP 4701-03-1651 1.000 

ASE 4700-15-1502 4.000 

ASE 4700-15-7501 1.000 

ASE 4700-15-2203 1.000 

ASE 4700-15-2001 1.000 

ASE 4700-15-1001 3.000 

4610-02-0501 2.000 

ASE 4700-15-5109 1.000 

HILSP 4701-03-1002 


4701-03-9532 

4701-03-1274 

4701-03-6493 

4701-03-3243 

4701-03-1623 

4701-03-8062 

4701-03-4022 

4701-03-2002 

4701-03-10 22 

4701-03-1072 

4701-03-1152 

4701-03-1332 

4610-02-0503 

4700-15-6203 

4610-02-0104 

4700-15-1003 

4700- 15-9102 

4701- 03-2260 
4701-03-9761 
4701-03-4530 
4701-03-1182 
4701-03-4421 
4701-03-4532 


COMTEST 

PARTS LIST 


AUDIO BB,A5,3100 
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REFERENCE DESIGNATORS 

PART DESCRIPTION X 

ORIG-HF GR-F‘ART -NO 

HFGR 

Part No. 

QTY 

R6Q 

RES,HF,1/88,1Z,1.69K 

RM55D-I»69K 

MILSP 

4701-03-1691 

1,000 

R62 

RES,MF,1/8W,1Z,15,4K 

RN55B-15.4K 

HILSP 

4701-03-1542 

1,000 

R63 

RES,MF,1/0N,1I,34,8K 

RN55D-34.8K 

MILSP 

4701-03-3482 

1,000 

R64 R75 R76 

RES,C,1/48,5Z,1H 

CF1/4-1M 

ASE 

4700-15-1004 

3,000 

R65 

RES,C,1/48,5Z,2.7K 

CF1/4-2.7K 

ASE 

4700-15-2701 

1.000 

R67 

RES,C, 1/48,57., 18K 

CF1/4-18K 

ASE 

4700-15-1802 

1,000 

R6S 

RES,C,1/48,57,3,9K 

CF1/43.9K 

ASE 

4700-15-3901 

1.000 

R71 R72 

RES,C,1/48,5Z.33K 

CF1/4-33K 

ASE 

4700-15-3302 

2,000 

R74 

RES,C,1/48,5Z,47K 

CF1/4-47K 

ASE 

4700-15-4702 

1,000 

R78 

RES,C,1/48,5Z,180K 

CF1/4-180K 

ASE 

4700-15-1803 

1,000 

R83 

RES,C,i/4B,5Z,20K 

CF1/4-20K 

ASE 

4700-15-2002 

1,000 

R84 

RESfCf1/4W r 5%»39K 

CF1/4-39K 

ASE 

4700-15-3902 

1,000 

R38 

RES,1/88,17, 49,9K 

RN55D-49.9K 

MILSP 

4701-03-4992 

1,000 

R9Q 

RES,HF,l/SW f 1Z,3.01K 

RN55II-3.01K 

MILSP 

4701-03-3011 

1,000 

R91 R94 

POT, 5K 

3386W-1-502 

BOU 

4610-02-0502 

2,000 

R92 R93 

RES,MF,1/88,17,13,7K 

RN55B-13.7K 

MILSP 

4701-03-1372 

2.000 

R?6 

RESISTOR,UARIABLE1K 

3386W-1-102 

BOU 

4610-02-0102 

1,000 

R98 

RES,C,1/4B,5Z,30K 

CF1/4-30K 

ASE 

4700-15-3002 

1.000 

R99 

R£S,MF,1/8N,17,5.49K 

RM55D-5,49K 

MILSP 

4701-03-5491 

1.000 

RP01 

RES NTHK,SIP,9-10K 

109-103J 

EPITK 

4770-00-0012 

1.000. 

RP02 

RES NTWK»SIP,9-4.7K 

109-472J 

EPITK 

4770-00-0014 

1,000 

RP03 

RES NTBK,SIP,6-10K 

CSC06A01-103K 

DALE 

4770-00-0028 

1,000 

TP01 

TESTPOINTS- 

2520B-1 

USECO 

2112-19-0005 

1.000 

1301 1)24 

DUAL CNTR. 

STATIC SENSITIVE 

CD4518BE 

RCA 

3000-45-1810 

2.000 

U02 1)03 1)26 

DCB/DEC DCUR 

STATIC SENSITIVE 

CD4013BE 

RCA 

8000-40-1312 

3,000 

U04 

MICROPROCESSOR 

STATIC SENSITIVE 

CDP1802CE 

RCA 

8000-18-0210 

1,000 

1)05 U2i 031 1)32 035 U38 

039 040 1)42 

DUAL OP AMP 

STATIC SENSITIVE 42 

TL082CP 

T-I 

7000-00-8200 

9,000 

007 

QUAD HAND 

STATIC SENSITIVE 

NC14011BCP 

MOT 

8001-40-1112 

1,000 

1)08 

U06 - See Page 5 

U30 - See Page 5 

GATES,STAT SENSITIVE 

CD4073BE 

RCA 

8000-40-7300 

1.000 


COMTEST 

PARTS LIST 


AUDIO BD»A5,3100 
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REFERENCE DESIGNATORS 


ORIG-MFGR-PART-NQ HFGR Part No# QTY 


009 U43 U44 
U10 U37 

Uli U13 Old U18 U20 U23 

U12 Ui5 U17 1)19 

U14 

U22 

U25 

U27 

1)28 1)29 
U33 U34 U36 
U41 


QUAD L-H VOLT SHFTR 
STATIC SENSITIVE 

HEX INV, CMOS 
STATIC SENSITIVE 

QUAD LATCH 
STATIC SENSITIVE 

BCD RATE HULT 
STATIC SENSITIVE 

GENERATOR IC 
STATIC SENSITIVE *2 

NOR GATE,STATIC 
SENSITIVE 


QUAD EXCL, OR GATE 
STATIC SENSITIVE 

INVERT-AND-OR,STATIC 
SENSITIVE 

UP/DOWN COUNTER 
STATIC SENSITIVE 

QUAD SPST SNITCH 
STATIC SENSITIVE 

RMS/DC CONVERTER 
STATIC SENSITIVE 

PROH, STATICSENSITIVE 

CRYSTAL,3,579545 MHZ 


CD40109BE 

CD40106BE 

MC14042BCP 

CB4527BCN 

TP53130 

CD4025BE 

CD4030BE 

CB4086BE 

CD4510BE 

HG308 

AD636JH 

DM74S288N 
MPC18-3►579545MHZ 


RCA 8004-01-0910 3.000 

RCA 8004-01-0610 2.000 

HOT 8001-40-4210 6.000 

NAT 8000-45-2710 4.000 

NAT 7005-31-3010 1.000 

RCA 8000-40-2520 1.000 

RCA 8000-40-3010 1,000 

RCA 8000-40-8620 1,000 

RCA 8000-45-1002 2.000 

SCX 7000-03-0800 3,000 

A-D 7000-06-3610 1,000 

NAT 8007-42-8800 1.000 

NEL 2310-00-1190 1.000 


COMTEST 

PARTS LIST 


AUDIO BD,A5,3100 
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PRIG MFCR PART NO. 

MM2716 

74S471 


MFGR 

PART NUMBER 

QTY 

NAT 

8000-25-1610 

1.000 

NAT 

8007-44-7110 

1.000 


COMTEST 
PARTS LIST 


AUDIO BD, A5, 3100 
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REFERENCE DESIGNATORS 


ORIG-HFGR-PART-NO 


HFBR 


Part No 


QTY 


PART DESCRIPTION 


CO! 


Cll C15 

C32 C35 

CAP,H0N,50V, ,01UF 

C36 

C39 

C40 C47 



C02 

CIO 



CAP f DISC f IKVr.001UF 

C04 

C14 

C30 C67 

C68 

CAP,TANT,20V,10UF 

COS 




CAP,ELEC,25V,2200UF 

C06 




CAP,ELEC,25V,4000UF 

C07 




CAP,ELEC,15V,8000UF 

C08 




CAP,MICA,500V,470PF 

C09 




CAP,MICA,500V,100PF 

C13 

C17 

Q22 022 

C27 C28 

CAP,DISC,.05UF 

C29 

C44 

C«C4T 



CIS 

C66 



CAP r T ANT r 35 V,1UF 

CIS 

C19 

C20 C21 


CAP,MICA,500V,,001UF 

C24 




CAP,HON,50V,.22UF 

C25 




CAP,TANT ,35V,4,7UF 

C26 




CAP,HICA,500V,330PF 

C31 




CAP,HON,50V,33PF 

C33 




CAP,HICA,500V,75PF 

C34 




CAP,HICA,500V,10PF 

C37 

C'U 



CAP,HICA,500V,33PF 

C38 

C42 



CAP,COHP,500V 4.7PF 

r*5 

43. 

CO 




CAP,HON,50V,8.2PF 

C49 




CAP,MON r 50V,27PF 

C50 

C51 



CAP,HQN,50V,82PF 

C53 

C54 

C59 


CAP,DISC,.01UF 

C55 

C63 



CAP,H0N,50V,360PF 

CSS 

C57 



CAP,HON,50V,.0018UF 

C58 




CAP,HON,50V,.1UF 

C60 

C62 



CAP,HON,50V,,01UF 

C61 




CAP,HON,50V,3.3PF 

C64 

C65 



CAP,H0N,50V,680PF 

CR01 

CR02 CR03 CR04 

DIODE 





STATIC SENSITIVE 12 


CW15C103K 

C-L 

1510-14-4103 

5GAD10 

SPR 

1510-10-1102 

196D106X9020JA1 

SPR 

1510-25-2100 

39D228G025HP4 

SPR 

1510-25-7222 

TCG4024025L3C 

HAL 

1510-25-8402 

TCG8024015N2L 

HAL 

1510-25-9802 

DM15-471J 

ARC 

1510-50-0471 

DH15-101J 

C-D 

1510-50-0101 

UK25-503 

C-L 

1510-14-1503 

196IH05X9035HA1 

SPR 

1510-25-3109 

DH15-102J 

ARC 

1510-50-0102 

9131-050-151-224H 

ETP 

1510-14-6224 

196D475X9035JA1 

SPR 

1510-25-3479 

DH15-331J 

ARC 

1510-50-0331 

RA50-330JA 

HURGA 

1510-11-8330 

CH05ED750J03 

C-D 

1510-50-0750 

CH05CD100D03 

SPR 

1510-50-8100 

CH05ED330J03 

SPR 

1510-50-0330 

HC-4.7PF 

Q-C 

1510-40-1479 

C312C829D2G5CA 

UNCAR 

1510-11-8829 

RA50-270JA 

HURGA 

1510-11-8270 

RA50-820JA 

HURGA 

1510-11-8820 

UK25-103 

C-L 

1510-14-1103 

RPE110C0G361J50V 

HURGA 

1510-11-3361 

CN30A182K 

CRL 

1510-11-8182 

C320C104H5U1CA 

uncap: 

1510-11-3104 

CN30C103K 

CRL 

1510-11-8103 

C312C339D2G5CA 

UNCAR 

1510-11-8339 

RPE11OC0G681J50V 

HURGA 

1510-11-8681 

HR501 

HOT 

4806-02-0007 


9 .000 

2,000 

5.000 

1.000 

1.000 

1,000 

1,000 

1,000 

10,000 

2,000 

4,000 

1.000 

1.000 

1.000 

1,000 

1.000 

1.000 

2,000 

2.000 

1.000 

1,000 

2.000 

3.000 

2.000 

2,000 

1.000 

2.000 

1.000 

2.000 

4.000 
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REFERENCE DESIGNATORS 


ORIB-HFGR-PART-HO 

MFGR 

Part No. 

QTY 

CR07 CR08 

DIODE,SIGNAL 

STATIC SENSITIVE 42 

1M914 

G-E 

4807-01-0914 

2.000 

CR09 

DIODE, VARACTOR 

STATIC SENSITIVE 42 

SQ151 

HOT 

4803-02-0012 

1.000 

CR10 

DIODE,ZENER,6V 

STATIC SENSITIVE 42 

1N5233 

MOT 

4801-01-5233 

1.000 

J01 J02 

CONN,RF,STR,JACK 

700209 

CBLUV 

2110-08-0006 

2.000 

1.02 108 

CHOKE,HOLDED,100 UH 

1025-68 

DEL 

1810-10-0101 

2,000 

L03 

INDUCTOR,VAR. 6-1/2T 
FROM!1813-00-0050 

1210-32-0026 

y-i 

1210-32-0026 

1.000 

L04 105 

INDUCTOR,VAR. 4T 

FROM 11813-00-0050 

1210-32-0027 

U-I 

1210-32-0027 

2.000 

L06 

L07 - See Page 5 

CHOKE 

VK20010/3B 

FRXC 

1810-09-0001 

1.000 

Q02 Q03 Q04 Q07 m Q09 

TRANSISTOR 

STATIC SENSITIVE #2 

PN2222 

NAT 

4901-02-2220 

6.000 

1205 QiO 

TRANSISTOR 

STATIC SENSITIVE *2 

PN4356-5 

NAT 

4901-04-3560 

2.000 

R01 

RES,C,1/4H,5X»6.8K 

CF1/4-6.8K 

ASE 

4700-15-6801 

1,000 

R02 R33 

RES,C,1/4W,5Z,1M 

CF1/4-1M 

ASE 

4700-15-1004 

2,000 

R03 R16 R56 R79 R80 RS6 

RES,C,1/411,52,4,7K 

CF1/4-4.7K 

ASE 

4700-15-4701 

6.000 

R04 R23 

RES,MF,1/8W,12,6,19K 

RN55D-6.19K 

MILSP 

4701-03-6191 

2.000 

R05 Rll 

RES, MF, 1/811,12,3,83K 

RN55D-3.83K 

MILSP 

4701-03-3831 

2.000 

ROE 

P0T,1K,RP130~210 

89PR1K 

BEK 

4610-00-2102 

1,000 

R07 

RES,HF,1/8W,12,13.7K . 

RN55D-13.7K 

MILSP 

4701-03-1372 

1.000 

R08 

RES,C,1/4W,5X,1.5K 

CF1/4-1.5K 

ASE 

4700-15-1501 

1,000 

R09 

RES,MF,1/8W,12,3,4QK 

RN55D-3.40K 

MILSP 

4701-03-3401 

1.000 

RIO R14 

POT,CERMET,500 

89PR500 

BEK 

4610-00-2501 

2.000 

R12 

RES,C,1/2W,52,220 

CF1/2-220 

ASE 

4700-25-2200 

1.000 

R13 

RES,MF,l/8H,12,2,21K 

RN55D-2.21K 

MILSP 

4701-03-2211 

1.000 

R15 ' 

RES,MF,1/8U,12,750 

RN55D-750 

MILSP 

4701-03-7500 

1.000 

R17 

POT,5K 

3386U-1-502 

BOU 

4610-02-0502 

1.000 

R18 

RES,C,1/4W,52,3.3M 

CF1/4-3.3M 

ASE 

4700-15-3304 

1.000 

R19 R83 

RES,C,1/4W,52,1.1M 

RCF 1X1H-QB 

CII 

4700-15-1104 

2.000 

R20, 

RES,C,1/4U,52,510 

CF1/4-510 

ASE 

4700-15-5100 

1.000 

R22 R24 R35 R81 R84 R85 

RES,C,i/4U,52,100 

CF1/4-100 

ASE 

4700-15-1000 

6,000 

R25 R26 R29 R30 R87 

RES,C,1/2W,52,1 

CF1/2-1 

ASE 

4700-25-1008 

5.000 
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REFERENCE DESIGNATORS 

Id— 

: QRI6-HFGR-PART-N0 

HFGR 

Part No. 

GTY 

R27 

RES,HF,1/8W,12,1,96K 

RN55D-1.96K 

HILSP 

4701-03-1961 

1,000 

R28 

RES,C,1/4M,52,470 

CF1/4-470 

ASE 

4700-15-4700 

1,000 

R31 

RES,C,1/4W,5%,180 

CF1/4-180 

ASE 

4700-15-1800 

1.000 

R32 R49 R53 

RES,C,1/4U.,5X,10K 

CF1/4-10K 

ASE 

4700-15-1002 

3.000 

R3c 

RES,C,l/4«,5Z,liK 

RCF-11K-QB 

CII 

4700-15-1102 

1,000 

R37 

RES,MF,1/8M,12,1»1K 

RN55D-L1K 

HILSP 

4701-03-1101 

1.000 

R38 R55 R58 

RES»HF,1/SW,1%,10K 

RN55D-10K 

HILSP 

4701-03-1002 

3.000 

R39 

RES,HF,l/8y,lX,39.2K 

RN55D-39.2K 

HILSP 

4701-03-3922 

1.000' 

R40 

RES,HF,1/8U,1Z,133K 

RN55D-133K 

HILSP 

4701-03-1333 

1,000 

Ml 

RES,HF,1/3W,1X,205K 

RH55D-205K 

HILSP 

4701-03-2053 

1,000 

R42 

RES,MF,1/8W,1%,? *15K 

RN55D-7.15K 

HILSP 

4701-03-7151 

1,000 

R43 R47 

RES,C,i/4W,5X,47K 

CF1/4-47K 

ASE 

4700-15-4702 

2.000 

R44 R46 

RES,MF,1/8U,12,49? 

RN55IM9? 

HILSP 

4701-03-4990 

2,000 

R45 

RES,HF,i/8U,12,75K 

RM55D-75K 

HILSP 

4701-03-7502 

1.000 

R48 

RES,C,i/4»,5Z,B2K 

CF1/4-82K 

ASE 

4700-15-8202 

1.000 

R50 R51 

RES*HF v 1/8H,1Z ( 100K 

RN55D-100K 

HILSP 

4701-03-1003 

2,000 

R52 

RES,C,1/4«,5Z,10H 

CB1065 

A-B 

4700-15-1005 

1.000 

R54 R82 

RES,C,1/4W,52,240 

RCF-240-QB 

CII 

4700-15-2400 

2,000 

R57 RcO 

RES,HF,1/8U,12,10.2K 

RN55B-10.2K 

HILSP 

4701-03-1022 

2,000 

R59 

RES,HF,i/gy,12,lK 

RN55D-1K 

HILSP 

4701-03-1001 

1,000 

R61 

RES,HF,1/BW,12,3,OIK 

RN55D-3.01K 

HILSP 

4701-03-3011 

1,000 

R62 

RES,MF,1/8W,1Z,24 *3K 

RN55D-24.3K 

HILSP 

4701-03-2432 

1,000 

R&3 

RES,MF,1/8H,12,4.75K 

RN55D-4 *75K 

HILSP 

4701-03-4751 

1,000 

R64 

RES,MF,1/8U,12,1.1*0K 

RN55D-11.0K 

HILSP 

4701-03-1102 

1,000 

R65 

RES,C,1/4W,5%, IK 

CF1/4-1K 

ASE 

4700-15-1001 

1.000 

R66 - 

RES,C,i/4W,5I,3,0H 

CB3055 

A-B 

4700-15-3004 

1,000 

Rc? 

RES,C,1/4H,5Z,5,1K 

CF1/4-5 *IK 

ASE 

4700-15-5101 

1,000 

R68 R72 

RES,C,1/4W,5%,33 

CF1/4-33 

ASE 

4700-15-3309 

2.000 

Rc? R73 

RES,C,1/4W,5Z,3.3K 

CF1/4-3.3K 

ASE 

4700-15-3301 

2.000 

R70 R74 

RES,C,1/4W,52.3.9K 

CF1/43.9K 

ASE 

4700-15-3901 

2.000 

R71 R75 

RES,C,1/4U,52,1.8K 

CF1/4-1*8K 

ASE 

4700-15-1801 

2.000 

R76 R78 

RES, C, 1 / 4U, 52,75 

CR1/4-75 

ASE 

4700-15-7509 

2.000 


HHM 
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ORIG-MFGR-PART-NO HFGR Part No.- QTY 


R77 RES,Ctl/4W,5%,i50 

TP01 TP02 TP03 TP04 TP05 TESTPDINTS- 
TP06 TP07 TP08 TP09 


U01 U03 


006 U07 U08 


DUAL HONOST/MVBTR 
STATIC SENSITIVE 

DECADE COUNTER 
STATIC SENSITIVE 

DUAL D-FLIP FLOP 
STATIC SENSITIVE 

DECADE COUNTER 
STATIC SENSITIVE 

VOLTAGE REGULATOR 
STATIC SENSITIVE #2 

DUAL OP AriP 
STATIC SENSITIVE *2 

IC,11004-001 
STATIC SENSITIVE *2 

HEX INVERTER 
STATIC SENSITIVE 

OP AHP, BINDS 
STATIC SENSITIVE 

QUAD EXCL-OR 
STATIC SENSITIVE 

COUNTE,BINARY,4-BIT 
STATIC SENSITIVE 

OP AHP 

STATIC SENSITIVE *2 

PO VOLTAGE REG* 
STATIC SENSITIVE #2 

TCXOf10 MHZ 


CF1/4-150 
2520B-1 


DM74123N 


MM74C90 


3N74LS74AN 


DM74LS90 


LN723CN 


TL082CP 


LH339N 


SN74LS04N 


CA3I40E 


SN74L386N 


SN74LS93 


LF351N 


UA7805UC 


TCX050-17A 


ASE 4700-15-1500 1,000 

USECD 2112-19-0005 9,000 


NAT 8007-41-2300 2.000 


NAT 8000-74-9010 1.000 


T-I 8000-74-7411 1,000 


NAT 8000-74-9011 1.000 


NAT 7000-07-2300 3,000 


-I 7000-0(5-8200 1.000 


NAT 7000-03-3900 1.000 


T-I 3000-74-0410 1.000 


RCA 7000-31-4001 1,000 


T-I 8000-74-8610 1,000 


HOT 9000-74-9310 1.000 


NAT 7000-00-8100 1,000 


FCD 7000-78-0523 1.000 


ISTNP 2311-00-0007 1,000 
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REFERENCE, DESIGNATORS 

PART DESCRIPTION 

ORIG MFGR PART NO 

MFCR 

PART NUMBER 

QTY 

1.0/ 

INDUCTOR, VAR, 7T 

■ 

1210-32-0024 

N-L 

1210-32-0024 

1 .000 
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ORIG-MFGR-PART-NO 

MFGF: 

Parts No. 

CITY 

C01 015 

CAP,MICA,500V,12PF 

CH05CD120J03 

SPR 

1510-50-8120 

2.000 

C02 C12 C13 C48 

CAP,FILM,250V,.22UF 

160/.22/K/250/F 

HSTLK 

1510-62-3224 

4.000 

C03 

CAP,ELEC,25V,100UF 

TE1211 

SPR 

1510-20-4101 

1.000 

C04 

CAP,ELEC,16V,470UF 

ECEB1CV471S 

PNSNC 

1510-25-8471 

1.000 

COS C60 

CAP,T ANT,20M,1OUF 

196D106X9020JA1 

SPR 

1510-25-2100 

2.000 

C06 C08 CIO CIS C19 C35 

M2 C43 C56 

CAP,DISC,.01UF 

UK25-103 

C-L 

1510-14-1103 

9.000 

C07 C59 C61 

CAP,MON,50V,1UF 

3420-050-E105M 

AER 

1510-11-3105 

3.000 

C09 

CAP,FILM,,1 UF 

225P010491ND3 

SPR 

1510-61-7104 

1.000 

Cll C29 

CAP,FILM,,012 UF 

2225P12391UD3 

SPR 

1510-61-7123 

2.000 

CH 

CAP,DISC,3KV,,01UF 

DD30-103 

C-L 

1510-14-0103 

1.000 

C16 

CAP,DISC,25V,,1UF 

UK25-104 

C-L 

1510-14-1104 

1.000 

C17 C36 C57 

CAP,ELEC,16V,100UF 

20YH100 

MOUS 

1510-27-6101 

3.000 

C21 C34 C55 

CAP,T ANT ,35 V,1UF 

196D105X9035HA1 

SPR 

1510-25-3109 

3.000 

C22 C30 C31 C40 

CAP,FILM,,0027 UF 

225P27291WD3 

SPR 

1510-61-7272 

4.000 

C24 

CAP,FILM,250V,.082UF 

160/* 082/K/250/C 

PLSSY 

1510-62-3823 

1.000 

C25 C49 

CAP,FILM,.022 UF 

225P2239S1WD3 

SPR 

1510-61-7223 

2.000 

C26 C23 

CAP,FILM,,0012 UF 

225P12291MD3 

SPR 

1510-61-7122 

2.000 

C27 

CAP,MICA,500V,120PF 

DM15-121J 

ARC 

1510-50-0121 

1.000 

C32 

CAP,MICA,500V,330PF 

DM15-331J 

ARC 

1510-50-0331 

1,000 

C33 

CAP,MICA,500V,390PF 

DM-15-391J 

ARC 

1510-50-0391 

1.000 

C37 

CAP,MICA,500V,150PF 

CM05FD151J03 

SPR 

1510-50-0151 

1.000 

C38 C41 C52 

CAP,FILM,.0047 UF 

225P47291WD3 

SPR 

1510-61-7472 

3.000 

C39 

CAP,MICA,500V,220PF 

DM-15-221J 

ARC 

1510-50-0221 

1,000 

C44 

CAP.TANT,35 V,3.3 UF 

196D335X9035JA1 

SPR 

1510-25-3339 

1.000 

C45 

CAP,MICA,500V,10PF 

CM05CD100D03 

SPR 

1510-50-8100 

1.000 

C46 C53 

CAP,TANT,35V,4,7UF 

196D475X9035JA1 

SPR 

1510-25-3479 

2,000 

C47 

CAP,TANT,35V,.47UF 

196U474X9035HA1 

SPR 

1510-25-3478 

1,000 

C50 

CAP,FILM,.0022 UF 

225P22291UD3 

SPR 

1510-61-7222 

1.000 

C51 

CAP,FILM,63V,.047UF 

168/.047/K/63/A 

USTLK 

1510-63-9473 

1.000 

C54 

CAP,MICA,500V,82PF 

CM05ED82OJ03 

SPR 

1510-50-0820 

1.000 

C53 

CAP,TANT,35V,2.2 UF 

196D225X9035JA1 

SPR 

1510-25-3229 

1.000 


COMTEST DEFL BD,A7,3100 1110-70-0050 A 

PARTS LIST parc i rf 











REFERENCE DESIGNATORS 


OR IG-MF GR—PART-H 0 

HFGR 

Part No. 

QTY 

CP.01 

DIODE,ZENER,9.1V 

STATIC SENSITIVE 12 

1N5239 

HOT 

4801-01-5239 

1.000 

CR02 CR04 

DIODE,RECT,400V 

STATIC SENSITIVE 12 

1N4004 

P-C 

4806-01-4004 

2.000 

CR03 

DIODE,ZENER,75V 

STATIC SENSITIVE 12 

1N5267 

MOT 

4801-01-5267 

1.000 

CR05 CR06 CP.07 CR08 CROP 
CR10 CRM CR12 CR13 CRH 

CP,15 CR16 

DIODE,SIGNAL 

STATIC SENSITIVE #2 

1N914 

G-E 

4807-01-0914 

12.000 

L01 L02 L03 

CHOKE 

VK20010/3B 

FRXC 

1810-09-0001 

3.000 

P01 

CONNECTOR,HOLEX 

09-66-1071 

HOL 

2112-08-0033 

1,000 

Q01 

TRANSISTOR 

STATIC SENSITIVE *2 

2N6556 ’ 

NAT 

4901-06-5560 

1,000 

802 803 Q04 805 006 80? 

010 Oil Q12 

TRANSISTOR (0) 

STATIC SENSITIVE *2 

2N6557 

HOT 

4901-06-5570 

9.000 

Q07 814 018 

TRANSISTOR 

STATIC SENSITIVE *2 

PN4121-18 

NAT 

4901-04-1210 

3.000 

808 

TRANSISTOR 

STATIC SENSITIVE *2 

2N3565 

NAT 

4901-03-5650 

1.000 

813 Ql? 019 

TRANSISTOR 

STATIC SENSITIVE 12 . 

PN2222 

NAT 

4901-02-2220 

j * 000 

815 816 

TRANSISTOR 

STATIC SENSITIVE *2 

PN4275 

NAT 

4902-04-2750 

2.000 

R01 R123 

RES,C,1/4U,52,20K 

CF1/4-20K 

ASE 

4700-15-2002 

2.000 

R02 RIO? R53 R63 R66 R84 

R8? R88 R89 

RES ,C,1/411,52,10K 

CF1/4-10K 

ASE 

4700-15-1002 

9.000 

R03 R105 Fill? R20 R35 R36 

RES,HF,1/8U,12,10K 

RN55D-10K 

MILSP 

4701-03-1002 

6,000 

R04 R39 

POT,10K 

3386W-1-103 

BOO 

4610-02-0103 

2,000 

R05 

RES,MF,1/8W,IX,21K 

RN55D-21K 

MILSP 

4701-03-2102 

1,000 

R06 

RES ,MF 11/'8W, 12,56 »2K 

RN55D-56.2K 

MILSP 

4701-03-5622 

1,000 

R07 R42 

POT,LOOK 

3386W-1-104 

BOU 

4610-02-0104 

2.000 

R08 . 

RESfMF,1/8H,1%,200K 

RN55D-200K 

MILSP 

4701-03-2003 

i ,000 

R09 

res,hf,i/bw,iz,iook 

RN55D-100K 

MILSP 

4701-03-1003 

1,000 

RIO 

RES,C»1/4H,52,15K 

CF1/4-15K 

ASE 

4700-15-1502 

i ,000 

Rll R12 R21 R22 R51 R52 

RES,C,1/4W,52,68K 

CF1/4-68K 

ASE 

4700-15-6802 

6.000 

R18 R23 R43 R56 

RES, C, 1/415,52, TOOK 

CF1/4-100K 

ASE 

4700-15-1003 

4.000 

R19 

RES,MF,1/BW,12,9Q.9K 

RN55D-90.9K 

MILSP 

4701-03-9092 

1,000 

R24 

RES,C,1/4W,5X,18K 

CF1/4-18K 

ASE 

4700-15-1802 

1,000 


A 
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REFERENCE DESIGNATORS 


ORIG-HFGR-PART-BO 

MFGR 

Part No. 

QTY 

R25 

RES,C»1/AW»5%,390K 

CF1/4-390K 

ASE 

4700-15-3903 

1,000 

R26 

RES,C,1/48,5Z,i80K 

CF1/4-180K 

ASE 

4700-15-1803 

1,000 

R27 

RES,C,l/4y,52,51 

CF1/451 

ASE 

4700-15-5109 

1.000 

R28 R29 

RES,C,1/48,5Z,150K 

CF1/4-150K 

ASE 

4700-15-1503 

2,000 

R31 

RES,C,1/48,5Z,2.7 

CFl/4-2,7 

ASE 

4700-15-2708 

1.000 

R32 

RES,C,1/4U,5Z,1H 

CF1/4-1H 

ASE 

4700-15-1004 

1.000 

R33 

RES,C,1/4U,5X,51K 

CF1/4-51K 

ASE 

4700-15-5102 

1.000 

R34 

P0T.50K 

33868-1-503 

BOU 

4610-02-0503 

1,000 

P,37 R50 

RES,C,1/4W,5X.3.3K 

CF1/4-3.3K 

ASE 

4700-15-3301 

2,000 

R40 

RES,C,1/48,5Z»5.6K 

CF1/4-5.6K 

ASE 

4700-15-5601 

1,000 

R44 R45 

RE5,C»1/4U,5X,9»1K 

CF1/4-9.IK 

ASE 

4700-15-9101 

2.000 

R46 R58 

RES,C,1/48,52,4,7K 

CF1/4-4.7K 

ASE 

4700-15-4701 

2.000 

R47 

RES,C,1/4U,5%,56K. 

CF1/4-56K 

ASE 

4700-15-5602 

1.000 

R48 

RES, C» 1748,52,330 

CF1/4-330 

ASE 

4700-15-3300 

1.000 

R4? 

RES,C,1/4W,5%,11K 

RCF-i1K-QB 

CII 

4700-15-1102 

1,000 

R57 

RE5,C»1/48,5Z,1,2K 

CF1/4-1»2K 

ASE 

4700-15-1201 

1,000 

R59 

RES,HF ,1/ay, 1Z,24»9K 

RN55D-24.9K 

MILSP 

4701-03-2492 

1,000 

R62 

RES,C,1/48,52»22K 

CF1/422K 

ASE 

4700-15-2202 

1,000 

R65 R70 

RES,C»1/48,5X,39K 

CF1/4-39K 

ASE 

4700-15-3902 

2,000 

R67 R93 

RES,C,1/48,52,2K 

CF1/4-2K 

ASE 

4700-15-2001 

2.000 

R69 

RESjC,1/48,52,8.2K 

CF1/4-8.2K 

ASE 

4700-15-3201 

1,000 

R71 

RES,HF,1/88,12,14.3K 

RN55D-14.3K 

MILSP 

4701-03-1432 

1,000 

R72 

RES,MF,i/8W,iZ,1B2K 

RN55D-182K 

MILSP 

4701-03-1823 

1.000 

R73 

RES,MF,1/8W,1%,51IK 

RN55D-511K 

NILSP 

4701-03-5113 

1,000 

R74 

RES,HF,1/88,1Z,105K 

RN55D-105K 

HILSP 

4701-03-1053 

1,000 

R75 . 

RES,MF,1/OW,12,52.3K 

RN55D-52.3K 

NILSP 

4701-03-5232 

1,000 

R76 

RES,HF,1/88,12,866K 

RN55D-866K 

HILSP 

4701-03-8663 

1,000 

R77 

RES,HF,1/88,1Z,191K 

RN55D-191K 

HILSP 

4701-03-1913 

1.000 

R78 

RES,HF,1/88,12,348K 

RN55D-348K 

HILSP 

4701-03-3483 

1.000 

R79 

RES,HF,1/8U,1Z,237K 

RN55D-237K 

HILSP 

4701-03-2373 

1.000 

R80 

RES, HF, 1/88,1Z,140K 

RH55D-140K 

HILSP 

4701-03-1403 

1,000 

RBI 

RES,MF,1/88,1Z,69»8K 

RN55D-69.8K 

HILSP 

4701-03-6982 

1.000 


COMTEST 

PARTS LIST 


DEFL BB.A7.3100 


1110-70-0050 
page: 3 


REV 
















REFERENCE DESIGNATORS 


PART DESCRIPTION 


ORIG-HFGR-PART-NO 


Part No. 


R100 R1Q1 R106 R108 Ri? 
R84 

R102 

R103 RAO 
R104 R41 

R107 Rl12 Ri14 R115 Rl16 
R117 R120 R126 Rid R55 Rdl 
R68 R91 R95 

Rl 10 R38 

Rill 

R113 R121 R54 
R1I8 

R122 R30 
R124 R125 • 

:TP01 TP02 TP03 TP04 TP05 
TPOd TP07 TPOB TP09 TP10 

U01 U02 
U03 ' 

U04 U27 

U05 U06 U09 U17 
007 U19 


RES,HF,1/8U,1Z,357K 
RES,HF,1/8W,12,8G.6K 
RES,C,i/4U,5Z,38K 
RES,C,i/4W,52,l,8K 
RES,C,1/4W,5Z,270K 
RES,C,1/4W,5Z,560K 
RES,C,1/4U,5Z,2,7K 
RES f C fl/4U,5% f 12K 
POT,5K 

RES,C,i/4W,5Z,3.9K 

RES,C,1/4W,5Z,270 

RES,MF,1/BU,1Z,15K 
RES,HF,1/8W,1Z,6.19K 
RES,C,1/4U,5Z,2.2K 
RES,C,1/4U,5Z,1K 

RES,C,1/411,52,470 
RES,C,i/4y,5Z,150 
RES,C,1/4W,52,47K 
RES,HF,1/80,12,30.IK 
RES, C yl/4W,52,10 
RES, C,1/2W, 52,1 

Itestpgints- 


OP AMP 

STATIC SENSITIVE *2 

POWER AHP, AUDIO 
STATIC SENSITIVE *2 

OP AHP 

STATIC SENSITIVE *2 

DUAL OP AHP 
STATIC SENSITIVE *2 

QUAD SPST SWITCH 
STATIC SENSITIVE 


RN55D-357K 
RN55D-80.dK 
CE1/4-36K 
CF1/4-1.8K 
CF1/4-270K 
CF 1/4-560K 



LF351N 

TL082CP 

DB308 


4701-03-3573 1.000 

4701-03-8062 1.000 

4700-15-3602 1.000 

4700-15-1801 1.000 

4700-15-2703 1.000 

4700-15-5803 1.000 

4700-15-2701 1.000 

4700-15-1202 1.000 

4810-02-0502 1.000 

ASE 4700-15-3901 1.000 

ASE 4700-15-2700 6.000 

HILSP 4701-03-1502 1.000 

HILSP 4701-03-8191 2.000 

ASE 4700-15-2201 2.000 

ASE 4700-15-1001 14.000 

ASE 4700-15-4700 2.000 

ASE 4700-15-1500 1.000 

ASE‘ 4700-15-4702 3.000 

HILSP 4701-03-3012 1,000 

ASE 4700-15-100? 2.000 

ASE 4700-25-1008 2.000 

USECO 2112-19-0005 10,000 

SIG 7000-57-4100 2.000 

NAT 7000-03-8001 1,000 

NAT 7000-00-8100 2.000 

T-I 7000-00-8200 4,000 

SCX 7000-03-0800 2.000 
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U08 U15 

U1G Ula U20 1)21 U22 U24 
Uli 


DUAL MQHQST/WBTR 
STATIC SENSITIVE 

SPOT ANALOG SWITCH 
STATIC SENSITIVE 

QUAD POS NAND.SCHHT 
STATIC SENSITIVE 

OP AMP, BIMOS 
STATIC SENSITIVE 

QUAD POS HAND 
STATIC SENSITIVE 

DUAL J-K F.LIP-FLOP 
STATIC SENSITIVE 

QUAD 2-INPUT OR GATE 
STATIC SENSITIVE 

QUAD 2-IN AND 
STATIC SENSITIVE 

QUAD EXCL. OR GATE 
STATIC SENSITIVE 

PHOTON COUPLED FET 


DM74123N 

TL607CP 

SN74LS132N 

CA3140E 

SN74LS00N 

DM74LS76AN 

MM74C32 

SH74LS08N 

CD4030BE 

HI IF 1 


HFGR 

Part No. 

QTY 

NAT - 

8007-41-2300 

2.000 

T-I 

7000-06-0700 

6.000 

T-I 

8007-41-3210 

1.000 

RCA 

7000-31-4001 

1.000 

T-I 

8000-74-0010 

1.000 

NAT 

8000-74-7610 

1.000 

NAT 

8000-74-3211 

1.000 

T-I 

8000-74-0810 

1.000 

RCA 

8000-40-3010 

1.000 

G-E 

3710-00-0010 

1.000 
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REFERENCE DESIGNATORS 

PART DESCRIPTION 

| ORIG MFGR PART NO 

MFGR 

PART NUMBER . 

QTY 

COX, C03» C04, C07, C08, 
CIO 

CAP, DISC, 3KV, .01UF 

DD30-103 


C-L 

1510-14-0103 

6.000 

C02, C14, C15, C16, C17, 
C18, C25, C38 

CAP, DISC, .05UF 

UK25-503 


C-L 

1510-14-1503 

8.000 

C09, CU 

CAP, DISC, 2KV, .25UF 

KM9-20-250 


FCI 

1510-14-2254 

2.000 

C06 

CAP, DISC, ,22UF 

4PS-P22 


SPR 

1510-14-3224 

1.000 

Cl 3, C26 

CAP, TANT, 20V, 10UF 

196D106X9020JA1 

SPR 

1510-25-2100 

2.000 

C39 

CAP, TANT, 20V, 15UF 

196D156X9020KA1 

SPR 

1510-25-2150 

1.000 

C32 

CAP, TANT, 35V, 1UF 

196D105X9035HA1 

SPR 

1510-25-3109 

1.000 

C34 

CAP, TANT, 35V, 2.2UF 

196D225X9035JA1 

SPR 

1510-25-3229 

1.000 

C05 

CAP, ELEC, 300V, 120UF 

39D127F300HS4 

SPR 

1510-25-5121 

1.000 

C40, C41, C42 

CAP, ELEC, 16V, 100UF 

ECEBICV101S 


PNSNC 

1510-25-8102 

3.000 

C33 

CAP, MICA, 500V, 

. 001UF 

DM15-102J 


ARC 

1510-50-0102 

1.000 

Cl 2 

CAP, MICA, 500V, 220PF 

DM-15-221J 


ARC 

1510-50-0221 

1.000 

C19 

CAP, FILM, .0047 UF 

225P47291WD3 

SPR 

1510-61-7472 

1.000 


DS PC BOARD 




1717-00-0068 

1.000 


IC SKT, 8 PIN 

DILB-8P-108 


BURND 

2112-00-0007 

3.000 


IC SKT, PC, 14 PIN 
MC000-073 

C931402 


T-I 

2112-00-0011 

3.000 


IC SKT, 16 PIN 
MC000-O74 

DILB-16P-108 

BURND 

2112-00-0012 

2.000 

J01 

PLUG, 6-PIN KONEKTON 
MCOOO-075 

09-65-1061 


MOL 

2112-05-0002 

1.000 

J02 

CONNECTOR, MOLEX 

09-66-1121 


MOL 

2112-08-0036 

1.000 


CARD EJECTOR 

105 


CLMRK 

2112-12-0059 

2.000 

TP01, TP02, TP03, TP05, 
TP06 

TESTPOINTS 

2520B-1 


USECO 

2112-19-0005 

5.000 


CABLE TIE, 5-1/2 

T181 


TYTON 

2810-00-0016 

3.000 

R56 

RESISTOR, VARIABLE IK 

3386W-1-102 


BOU 

4610-02-0102 

1.000 

R04, R51 

POT, 10K 

3386W-1-103 


BOU 

4610-02-0103 

2.000 

R03, R54 

POT, 100K 

3386W-1-104 


BOU 

4610-02-0104 

2.000 

R52 

POT, 500 

3386W-1-501 


BOU 

4610-02-0501 

1.000 

R53, R55 

POT, 5K 

3386W-1-502 


BOU 

4610-02-0502 

2.000 

R90 

RES, C, 1/4W, 5%, IK 

CF1/4-1K 


ASE 

4700-15-1001 

1.000 

R47 

RES, C, 1/4W, 5%, 10K 

CF1/4-10K 


ASE 

4700-15-1002 

1.000 

R22, R23, R24, R25, R26, 
R77, R92 

RES, C, 1/4W, 5%, 1M 

CF1/4-1M 


ASE 

4700-15-1004 

7.000 

R48 

RES, C, 1/4W, 5%, 120 

CF1/4-120 


ASE 

4700-15-1200 

1.000 

R05, R06 

RES, C, 1/4W, 5%, 180K 

CF1/4-180K 


ASE 

4700-15-1803 

2.000 

R27 

RES, C, 1/4W, 5%, 18 

CF1/4-18 


ASE 

4700-15-1809 

1.000 

R72, R93 

RES, C, 1/4W, 5%, 2K 

CF1/4-2K 


ASE 

4700-15-2001 

2.000 

R07 

RES, Ci 1/4W, 5%, 20K 

CF1/4-20K 


ASE 

4700-15-2002 

1.000 

R30, R46 

RES, C, 1/4W, 57 ., 2.2K 

CF1/4-2.2K 


ASE 

4700-15-2201 

2.000 

R62 

RES, C, 1/4W, 5%, 22K 

CF1/4-22K 


ASE 

4700-15-2202 

1.000 

R08 

RES, C, 1/4W, 5Z, 22M 

CF1/4-22M 


ASE 

4700-15-2205 

1.000 

R32 

RES, C, 1/4W, 5%, 33K 

CF1/4-33K 


ASE 

4700-15-3302 

1.000 
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REFERENCE 

DESIGNATORS 

PART DESCRIPTION 

loRIC MFGR PART MO 

MFGR 

PART NUMBER 

QTY 

R68 


RES, C, 1/4W, 5%, 36 K 

CE1/4- 

36K 

ASE 

4700-15-3602 

1.000 

R01, R02 


RES, C, 1/4W, 5%, 43K 

CF1/4- 

43K 

ASE 

4700-15-4302 

2.000 

R43 


RES, C, 1/4W, 5%, 4.7K 

CF1/4- 

4.7K 

ASE 

4700-15-4701 

1.000 

R91 


RES, C, 1/4W, 5%, 47K 

CF1/4- 

47K 

ASE 

4700-15-4702 

1.000 

R31, R49 


RES, C, 1/4W, 5X, 4.7M 

CB4755 


A-B 

4700-15-4704 

2.000 

Rll 


RES, C, 1/2W, 5%, 820 

CF1/2- 

820 

ASE 

4700-25-8200 

1.000 

IUO 


RES, C, 2W, 57., 22K 

MH2235 


A-n 

4700-45-2202 

1 .000 

R29, R37, 

R39 

RES, MF, 1/8W, IX, 10K 

RN55D-10K 

MILSP 

4701-03-1002 

3.000 

R41 , R44 


RES, MF, I/8W, 1%, 

10.2K 

KN55D- 

L0.2K 

MILSP 

4701-03-1022 

2.000 

R38, R40 


RES, MF, 1/8W, 1%, 

11.OK 

RN55D-11.OK 

MILSP 

4701-03-1102 

2.000 

R42 


RES, MF, 1/8W, 1%, 

11.8K 

RN55D-11.8K 

MILSP 

4701-03-1182 

1.000 

R69 


RES, MF, 1/8W, 1%, 

12.IK 

RN55D-12.1K 

MILSP 

4701-03-1212 

1.000 

R12 


RES, MF, 1/8W, 1%, 

169K 

RN55D-169K 

MILSP 

4701-03-1693 

1.000 

R13, R33, 

R34 

RES, MF, 1/8W, 1%, 

19.6K 

RN55D-19.6K 

MILSP 

4701-03-1962 

3.000 

R87 


RES, MF, 1/8W, 17 ., 

215K 

RN55D-215K 

MILSP 

4701-03-2153 

1.000 

R36 


RES, MF, 1/8W, 1%, 

221K 

RN55D-221K 

MILSP 

4701-03-2213 

1.000 

R28 


RES, MF, 1/8W, 1%, 

255K 

RN55D-255K 

MILSP 

4701-03-2553 

1.000 

R61 


RES, MF, 1/8W, IX, 

261K 

RH55D-261K 

MILSP 

4701-03-2613 

1.000 

R78 


RES, MF, 1/8W, IX, 

274K 

RN55D-274K 

MILSP 

4701-03-2743 

1.000 

R35 


RES, MF, 1/8W, 1%, 

2.8K 

RN55D-2 

■ 8K 

MILSP 

4701-03-2801 

1.000 

R15 


RES, MF, 1/8W, IX, 

30 IK 

RN55D-301K 

MILSP 

4701-03-3013 

1.000 

R14 


RES, MF, 1/8W, IX, 

392K 

RN5SD-392K 

MILSP 

4701-03-3923 

1.000 

R60 


RES, MF, 1/8W, 1%, 

30.IK • 

RN55D-30.1K 

MILSP 

4701-03-3012 

1.000 

R67 


RES, MF, 1/8W, IX, 

45.3K 

RN55D-45.3K 

MILSP 

4701-03-4532 

1.000 

R09 


RES, MF, 1/8W, 1%, 

4.87K 

RN55D-4 

87K 

MILSP 

4701-03-4871 

1.000 

R82 


RES, MF, 1/8W, IX, 

523K 

RN55D-523K 

MILSP 

4701-03-5233 

1.000 

R70 


RES, MF, 1/8W, IX, 

7.32K 

RN55D-7 

32K 

MILSP 

4701-03-7321 

1.000 

R45 


RES, MF, 1/8W, IX, 

8.45K 

RN55D-8. 

45K 

MILSP 

4701-03-8451 

1.000 

R66 


RES, MF, 1/8W, IX, 

9.76K 

RN55D-9. 

76K 

MILSP 

4701-03-9761 

1.000 

RX6, R17, R18, R19, R20, 

R2X, R71 

RES, MF, 1/4W, IX, 

261K 

IN60D-261K 

MILSP 

4701-13-2613 

7.000 

CR16 


DIODE, VARACTOR 

W430D10 


NEC 

4803-02-0017 

1.000 

CROl, CR02, 
CKO 7 

c 

R03, CR04, 

DIODE, RECT, 800V 

;D30015 


ETP 

4806-01-4006 

5.000 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


ORIG MFGR PART NO 


PART NUMBER 


CK06, CK09, CttiO, CRl I, 
CR12 

CR08, CRI3, CR14, CR15, 
CRI9 

CR17, CRl8 

Q01, Q02, Q03, Q04 

R81 

U05 

U08, U10 

U02 

Ull 

U07 

U01, U03 
U04 


IHODK, RKCT, 7000V 

DIODE, SIGNAL 

DIODE, SIGNAL 
TRANSISTOR 
THRMSTR, IK 
OP AMP 

QUAD SPST SWITCH 
STATIC SENSITIVE 

IC, IL004-001 

OP AMP/BUFFER 

RMS/DC CONVERTER 
STATIC SENSITIVE 

OP AMP 

HEX INVERTER 
STATIC SENSITIVE 


G7F-7KV- IOMA* I !>ONS 

1N914 

HSCH1001 

2N6559 

Q81 

TL084CP 

DG308 

LM339N 

LF357N 

AD636JH 

N5741CV 

MM74C04N 


GAL 

G-E 

H-P 

MOT 

TLLAB 

T-I 

SCX 

NAT 

NAT 

A-D 

SIG 

NAT 


4806- 02-0070 

4807- 01-0914 

4807-01-6263 

4901-06-5590 

5310-00-0009 

7000-00-8400 

7000-03-0800 

7000-03-3900 

7000-03-5700 

7000-06-3610 

7000-57-4100 

8000-74-0412 


QTY 

5.000 

5.000 

2.000 

4.000 

1.000 

1.000 

2.000 

1.000 

1.000 

1.000 

2.000 

1.000 


COMTEST 
PARTS LIST 


HV SUPPLY BD, A8, 3100 


1110-70-0068 
PAGE 3 


B 

REV 


REFERENCE DESIGNATORS 


Part No 


COi C02 C03 
J01 


R01 R02 R03 

R04 

R05 

RP01 

U01 IJ02 U03 


CAP,H0N,50V,,22UF 

SOCKET,14 DIP LOU 
PROFILE 


RES,C,1/4U,57.,1K 
POT f 5K 


RES,C,1/4B,52,1 

RES NTWK,SIP,9-4 »7K 

LCD CTLR/BRVR,ALPHAN 
STATIC SENSITIVE 


8131-050-151-224H 


SH0-14-S6T 


CF1/4-1K 
33861(1-1-502 
CF-1/4-1,0 
109-472J 
UPD7225G-00 


ETP 

1510-14-6224 

3.000 

T-B 

2112-00-0067 

1.000 

ASE 

4700-15-1001 

3.000 

BOU 

4610-02-0502 

1.000 

ASE 

4700-15-1008 

1.000 

EPITK 

4770-00-0014 

1.000 

NEC 

8000-72-2510 

3.000 



A 
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REFERENCE DESIGNATORS 


Part No. 


CR03 CR04 CR05 CRli CR12 
CR13 CR14 CR20 CR22 CR23 

CR17 CR21 


501 S06 

502 S03 SO? 

S04 305 S07 CIO S13 S14 
S15 

soe sn 


LED,YL,T-1-3/4 
STATIC SENSITIVE *2 

LED,RED,T-l-3/4 
STATIC SENSITIVE « 


SWITCH,1STA PER B/P 


SWITCH,4STA PER B/P 


SWITCH,1STA.HOH, 
PER B/P 


HLMP-3400 


HLHP-3300 


SWITCH,5STA,PER B/P 1820-0017 

SWITCH,3STA PER B/P 1820-0012 


1820-0013 


1820-0011 


SWITCH,2STA PER B/P 1820-0014 


1820-0016 


4810-02-0011 10.000 


4810-02-0012 


5110-00-0033 2.000 
5110-00-0030 3.000 
5102-00-0009 7,000 


5110-00-0029 2,000 
5110-00-0031 1.000 
5110-00-0032 1.000 


COMTEST 

PARTS LIST 


SWITCH BH,A10,3100 


1110-70-0041 
PAGE! 1 












REFERENCE DESIGNATORS 


Part No. 


C01 C22 C23 C24 C25 C26 

C27 C28 

CAP,DISC,.05UF 

UK25-503 

C-L 

1510-14-1503 

8.000 

C02 Cil 

CAP,H0N,50V,1UF 

3420-050-E105H 

AER 

1510-11-3105 

2.000 

COS C04 C12 CIS 

CAP,T ANT,35V,1UF 

196D105X9035HA1 

SPR 

1510-25-3109 

4.000 

COS 

CAP,MICA,500V,47PF 

CM05ED470J03 

SPR 

1510-50-0470 

1.000 

C06 

CAP,MICA,500V,,001UF 

DN15-102J 

ARC 

1510-50-0102 

1.000 

C07 

CAP,HON,50V,,1UF 

C320C104K5R5CA 

UNCAR 

1510-13-1104 

1.000 

C08 

CAP,FILM,63V,,047UF 

168/»047/K/63/A 

USTLK 

1510-63-9473 

1.000 

CIO C31 

CAP,TANT,20V,47UF 

196D476X9020PE4 

SPR 

1510-26-4470 

2.000 

C14 C16 

CAP,MICA,500V,220PF 

DM-15-221J 

ARC 

1510-50-0221 

2.000 

CIS 

CAP,MICA,500V,27PF 

CM05ED270J03 

ARC 

1510-50-0270 

1.000 

C17 

CAP,MICA,5000,1500PF 

DM19-152J 

ARC 

1510-50-0152 

1.000 

C18 

CAP,MICA,500V,200PF 

DM15-201J 

S-F 

1510-50-0201 

1.000 

Cl? 

CAP,HICA,500V,100PF 

0M15-101J 

C-P 

1510-50-0101 

1,000 

C20 

CAP,MICA,500V,300PF 

DM15-301J 

ARC 

1510-50-0301 

1.000 

C21 

CAP,MICA,500V,620PF 

DM15-621J 

ARC 

1510-50-0621 

1,000 

C29 

CAP FILM,250V,.068UF 

160/.063/K/250/C 

WSTLK 

1510-61-7683 

1,000 

C30 

CAP,TANT,20V,10UF 

196D106X9020JA1 

SPR 

1510-25-2100 

1,000 

C32 

CAP,MQN,50V,1QPF 

RA50-100DA 

MURGA 

1510-11-8100 

1,000 

C33 

CAF',MICA,500PF,500V 

DM15-501J 

ARCO 

1510-50-0501 

1,000 

CR01 CR02 CROi CR07 CR08 
CROP CR10 CRH CR15 

HIODE,SIGNAL 

STATIC SENSITIVE *2 

1N914 

G-E 

4807-01-0914 

9.000 

JOi 

HDR,RA,DUAL,EJECT,60 

1-499492-1 

AMP 

2112-08-0071 

1,000 

J02 

HDR,DDL,STRT,26-PIN 

800-533 

SPST 

2112-08-0066 

1.000 

L01 L02 

CHOKE 

VK20010/3B 

FRXC 

1810-09-0001 

2,000 

QOi Q02 

TRANSISTOR 

STATIC SENSITIVE 42 

PH2222 

NAT 

4901-02-2220 

2.000 

Q03 • 

TRANSISTOR 

STATIC SENSITIVE 42 

2N3565 

NAT 

4901-03-5650 

1.000 

Q04 

TRANSISTOR 

STATIC SENSITIVE 42 

PN4356-5 

NAT 

4901-04-3560 

i.000 

QOS QQ6 

TRANSISTOR 

STATIC SENSITIVE 42 

PN4275 

NAT 

4902-04-2750 

2.000 

ROi 

RES, C, 1/414,5Z,68K 

CF1/4-68K 

ASE 

4700-15-6802 

1.000 

R02 

-,- 

POT,100K 

3386W-1-104 

SOU 

4610-02-0104 

1,000 


COMTEST 

PARTS LIST 


A10 SUE ASSY 


1218-70-0005 

page: 1 


REV 












REFERENCE DESIGNATORS 


P.03 

R04 R9? 

R05 

R06 R54 R57 R?6 
ftO? 

R03 R16 
R09 R15 
RiO R17 

Rll R56 R66 R85 R86 
Ri2 R13 
PI 4 

R18 R33 R50 R51 R37 
R19 

R20 R36 R70 R83 R88 R94 
R21 R22 R42 
R23 R27 

m 

m 

R26 

R28 R30 R37 R30 R39 R32 

!2? R3i R32 R46 R4? R90 

R34 R09 

R40 R52 

i4i 

;43 

R44 R48 R65 R68 R71 R84 
R92 ' 

R45 R49 R64 R8i 

R55 

R58 

R59 R74 


RES,0,1/48,52,3.3M 
RESISTOR,VARIABLES 
RES,C,1/48,5Z,1.2K 
RES,C,1/48,52,100 
RES * C'» 1/4W»5Z f 6.2K 
RES,MF,i/88,12,21.5K 
POT,10K 

RES,HF,1/88,12,976 
RES,C,1/48,52,1M 
POT,500 

RES,C,1/411,52,680K 
RES,C,1/48,52,180 
RES,C,1/4U,52?4»7K 
RES,C,1/48,52,5,IK 
RES,C,1/48,52>4?K 
RES,C,1/48,52,12K 
RES,C,1/48,52,112M 
RES,C,1/48,52,6,2H 
RES,0,1/48,52,33K 
RES,0,1/48,52,20K 
RES,C,1/48,52,680 
RES,0,1/48,52,15K 
RES,0,1/48,52,100K 
RES,C,1/48,52,2K 
RES,0,1/48,52,56K 
RES,C,1/48,52,10K 

RES,0,1/48,52,IK 



CF1/4-3.3H 

ASE 

33368-1-102 

BOU 

CF1/4-1,2K 

ASE 

CF1/4-100 

ASE 

CF1/4-6.2K 

ASE 

RN55D-21»5K 

MILSP 

33868-1-103 

BOU 

RN55D-976 

MILSP 

CF1/4-1M 

ASE 

33868-1-501 

BOU 

CF1/4-680K 

ASE 

CF1/4-180 

ASE 

CF1/4-4.7K 

ASE 

CF1/4-5.1K 

ASE 

CF1/4-47K 

ASE 

CF1/4-12K 

ASE 

CF1/4-1.2H 

ASE 

CB6255 

A-B 

CF1/4-33K 

ASE 

CF1/4-20K 

ASE 


CF1/4-630 

CF1/4-15K 

CF1/4-100K 

CF1/4-2K 

CF1/4-56K 

CF1/4-10K 

CF1/4-1K 


RES,HF,1/88,12,88,7K RN55D-88.7K 
P0T,2K 33868-1-202 
RES,MF,1/88,12,10.2K RN55D-10.2K 
RES, HF, 1 /8.12,4,22K RN55D-4.22K 
RES,C,1/8W,12,1.21K RN55D 


Part No. 


ASE 4700-15-3304 

BOU 4610-02-0102 

ASE 4700-15-1201 

ASE 4700-15-1000 

ASE 4700-15-6201 

MILS? 4701-03-2152 

BOO 4610-02-0103 

MILSP 4701-03-9760 

ASE 4700-15-1004 

BOU 4610-02-0501 

ASE 4700-15-6803 

ASE 4700-15-1800 

ASE 4700-15-4701 

ASE 4700-15-5101 

ASE 4700-15-4702 

ASE 4700-15-1202 

ASE 4700-15-1204 

A-B 4700-15-6204 

ASE 4700-15-3302 

ASE 4700-15-2002 

ASE 4700-15-6800 

ASE 4700-15-1502 

ASE 4700-15-1003 

ASE 4700-15-2001 

ASE 4700-15-5602 

ASE 4700-15-1002 

ASE 4700-15-1001 

MILSP 4701-03-8872 

BOU 4610-02-0202 

MILSP 4701-03-1022 

MILSP 4701-03-4221 

MILSP 4701-03-1211 


1.000 

2.000 

1.000 

4.000 

1.000 I 
2.000 
2.000 
2.000 
5.000 
2.000 
1.000 
5.000 
1000 
6.000 
3.000 
2.000 
1.000 
1.000 
1.000 
6.000 
6.000 
2.000 
2.000 
1.000 
i. ooo 
7,000 


COMTEST 

A30 SUB ASSY 

PARTS LIST 



1218-70-0005 
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REFERENCE DESIGNATORS 


Part No. 

iml 

R62 

RES,HF,i/8y,U,604 

RN55B-604 

MILSP 

4701-03-6040 

1.000 

R63 

RES,C r l/4Ur5Z*510 

CF1/4-510 

ASE 

4700-15-5100 

1.000 

R67 

RESfMF,1/8U, llj 13*0K 

RN55D-13.0K 

MILSP 

4701-03-1302 

1.000 

R69 R93 

RES,C f l/4«r5Z,560 

CF1/4-560 

ASE 

4700-15-5600 

2.000 

R72 

RES,HF,1/8W,12,51.1k 

RM55D-51 .IK 

MILSP 

4701-03-5112 

1.000 

R73 

RES,l/BHrlX» 49,9K 

RN55U-49.9K 

MILSP 

4701-03-4992 

1.000 

R75 

RES,MF,l/3y,12,6i,9K 

RN55B-61.9K 

MILSP 

4701-03-6192 

1.000 

R76 

RES,MF,i/8W,lX,12,7K 

RN55D-12.7K 

MILSP 

4701-03-1272 

1.000 

R77 

RES,HF,i/8y,n,78.7K 

RN55D-78.7K 

MILSP 

4701-03-7872 

. 1,000 

R78 

RES,HF,1/8W,12,17.8K 

RN55D-17.BK 

MILSP 

4701-03-1732 

1.000 

R7? 

RE5,MF,1/8U,1Z,35.7K 

RN55D-35.7K 

MILSP 

4701-03-3572 

1.000 

RBO 

RES,HF,l/8W,n,13,3K 

RN55D-13.3K 

MILSP 

4701-03-1332 

1.000 

R91 

RES,C,1/4W,5X,2.2M 

CF1/4-2.2M 

ASE 

4700-15-2204 

1.000 

R95 R97 R98 

RES,G,1/48,52,150 

CF1/4-150 

ASE 

4700-15-1500 

3.000 

U01 U05 1108 U09 U10 U14 

U15 U16 

QUAD SPST SWITCH 

STATIC SENSITIVE 

DG308 

sex 

7000-03-0800 

8.000 

U02 U03 U04 U06 Ull U12 

DUAL OP AMP 

STATIC SENSITIVE 12 

TL082CP 

T-I 

7000-00-8200 

6.000 

U07 

QUAD L-H VOLT SHFTR 
STATIC SENSITIVE 

CD40109BE 

RCA 

8004-01-0910 

1.000 

U13 

HEX INVERTER 

STATIC SENSITIVE 

MM74C04N 

NAT 

3000-74-0412 

1.000 

U17 

QUAD 2-IN HAND 

STAT.SENS. 

NM74C00N 

NAT 

8000-74-0011 

1,000 

U18 

... 

TRIPLE 3-INP NAND 
STATIC SENSITIVE 

MM74C10 

NAT 

8000-74-1011 

1.000 


COMTEST 

PARTS LIST 


ftlO SUB ASSY 


1218-70-0005 
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REFERENCE DESIGNATORS 


C03 006 COS CIO Cii Cl2 
Ci3 C14 C15 C16 C17 C18 
Cl? C20 C21 C22 C23 C33 
C35 

C04 005 CR09 

007 

C24 

C25 

C26 

C27 

C28 031 

C29 

C30 

C32 

C34 

CR01 CR03 CR04, CR06 

CR02 CR05 

J01 

J04 

L01 

R01 R23 
R02 R28 
R03 R16 
R04 • 

R05 

R06 

R07 R08 R09 RIO Rll R12 
R14 R25 R3C> 

R13 R26 

R15 Rl? 


PART B 


BATT,LI,3V 
CAP,CLEC,35V,.60UF 
CAP,ELEC,16V,iOOUF 
CAP,DISC,,01UF 

CAP,TANT ,35V,1UF 

CAP,TANT,35V,2.2 UF 

CAP,HON,50V,.0047UF 

CAP,H0N,5QV,.Q22UF 

CAP,MICA,500V,560PF 

CAP,FILM,,039 UF 

CAP,DISC,,05UF 

CAP,FILM,250V,,056UF 

CAP,HICA»10QV,1200PF 

CAP,TANT,35V,,47UF 

CAP,HON,50V,.01UF 

DIODE,SIGNAL 
STATIC SENSITIVE *2 

DIODE, SIGNAL ' 
STATIC SENSITIVE *2 

HDR,RA,DUAL,EJECT,60 

CONN,RF,STR,JACK 

CHOKE 

RES,C,1/4U,5Z,270K 
RES,C,1/4W,5Z,10K 
RES,C,1/48,52,IN 
RES,C,1/41J,5Z,1K 
RES,0,1/48,52,470 
RES,C,1/48,52,200K 
RES,C,1/4W,52,4.7K 

RES,C,1/48,52,8.2K 
RE3,C,l/48,52,2.2H 


BR2325-1HB 

196U604X9033HA1 

20YH100 

UK25-103 

196D105X9035HA1 

196D225X9035JA1 

CN30C472K 

RA50-223B 

DM-15-561J 

160/.039/K/400/D 

UK25-503 

160/* 056/J/250/C 

1510-50-6122 

196D474X9035HA1 

CW15C103K 

1N914 

HSCH1001 

1-499492-1 

700209 

VK20010/3B 

CF1/4-270K 

CF1/4-10K 

CF1/4-1M 

CF1/4-1K 

CF1/4-470 

CF1/4-200K 

CF1/4-4.7K 

CF1/4-8.2K 

CF1/4-2.2M 


Part No. 


PNSNC 4010-00-0020 


1510-25-3688 1,000 
1510-27-6101 1,000 
1510-14-1103 19.000 


1510-25-310? 

1510-25-3229 

1510-11-8472 

1510-11-8223 

1510-50-0561 

1510-61-1393 

1510-14-1503 

1510-62-3563 

1510-50-6122 

1510-25-3478 

1510-14-4103 

4807-01-0914 


3,000 

1.000 

1.000 

1,000 

1.000 

1.000 

2.000 

1,000 

1.000 

1,000 

1,000 

4.000 


H-P 4807-01-6263 2,000 

AHP 2112-08-0071 1.000 

CBLWV 2110-08-0006 1.000 

FRXC 1810-09-0001 1,000 

ASE 4700-15-2703 2.000 

ASE 4700-15-1002 2.000 

ASE 4700-15-1004 2.000 

ASE 4700-15-1001 1,000 

ASE 4700-15-4700 1,000 

ASE 4700-15-2003 1,000 

ASE 4700-15-4701 9.000 

ASE 4700-15-8201 2.000 

ASE 4700-15-2204 2.000 


COMTEST 

UPROC BD,All,3100 

-i- L_ 

1110-70-0067 

C 

PARTS LIST 
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REFERENCE DESIGNATORS 


R17 

R18 R20 R21 

R22 

R2? 

R29 

RPOl RF‘02 
RF'03 
RP04 
U02 

U03 U18 Ul? U20 1)21 
U04 
U05 
1)06' 

UO? 

U08 

UO? 

U1 i 
U12 
U13 

U14 U15 U16 
U17 

U22 U23 024 U25 U26 

U27 

U28 


RES,C,1/4W,5Z,75K 

RES,C,1/4«,52,100K 

RES,C,1/4U,5L51K 

RES,C,1/4H,5Z,300K 

RES,C,1/4W,5Z,30K 

RES NTWK,SIF',5-4 ( 7K 

RES KTWK,SIP,?-4.7K 

RES NTWK,SIP,9-10K 

MICROPROCESSOR,8-BIT 
(2 MHZ) STATIC SEN 

OCTAL BUF/LN DRW 
STATIC SENSITIVE 

QUAD PQS HAND 
STATIC SENSITIVE 

QUAD BILAT SWITCH 
STATIC SENSITIVE 

DUAL COMPARATOR 
STATIC SENSITIVE 42 

HEX INVERTER 
STATIC SENSITIVE 

COUNTS,BINARY ,4-BIT 
STATIC SENSITIVE 

DEMULTIPLEXER 
STATIC SENSITIVE 

STATIC RAM 
STATIC SENSITIVE 

SYSTEM TIMING CTLR 
STATIC SENSITIVE 

MICROPROCESSOR,PIA 
(2 MHZ) STATIC SEN 

DUAL D-FLIP FLOP 
STATIC SENSITIVE 

OCTAL BUS XVR 
STATIC SENSITIVE 

OCTAL D FLIP-FLOP 
STATIC SENSITIVE 

PO VOLTAGE REG, 

STATIC SENSITIVE *2 

DECADE COUNTER 
STATIC SENSITIVE 


CF1/4-75K 

CF1/4-100K 

CF1/4-51K 

CF1/4-300K 

CF1/4-30K 

605-472J 

109-472J 

109—103J 

MC68B09P 

SN74LS244N 

SN74LS00N 

CD4016AE 

LM393N 

SN74LS04N 

! SN74LS93 

DM74LS156N 

HM6116LP-4 

AM9513PC 

MC68B21P 

SN74LS74AN 

SN74LS245N 

SN74LS377J 

UA7305UC 

HM74C90 


ASE 4700-15-7502 1,000 

ASE 4700-15-1003 3,000 

ASE 4700-15-5102 1,000 

ASE 4700-15-3003 1,000 

ASE 4700-15-3002 1,000 

EF'ITK 4770-00-0003 2,000 

EPITK 4770-00-0014 1,000 

EPITK 4770-00-0012 1,000 

MOT 8000-68-0911 1,000 

T-I 8007-42-4410 5,000 

T-I 8000-74-0010 1,000 

RCA 8000-40-1610 1.000 

NAT 7000-03-9310 1.000 

T-I 8000-74-0410 1,000 

MOT 8000-74-9310 1,000 

NAT 8007-41-5610 1,000 

HIT 8000-61-1610 1.000 

AMD 8000-95-1310 1.000 

MOT 8000-68-2111 1.000 

T-I 8000-74-7411 3.000 

T-I 8007-42-4510 1,000 

T-I 8007-43-7710 5,000 

FCD 7000-78-0523 1,000 

NAT 8000-74-9010 1.000 


COMTEST 

UPROC BD,All,3100 

PARTS LIST 
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REFERENCE DESIGNATORS 


QRIG-HFGR-PART-NQ 


Part No. 


SI - See Page 4 


PHASE LKD. LOOP 
STATIC SENSITIVE 

QUAD 2-IN HAND 
SfATtSENS. 

QUAD EXCL, QR GATE 
STATIC SENSITIVE 

OP AMP 

STATIC SENSITIVE 12 

DCDR/DEMUXR 
STATIC SENSITIVE 


CD4046AE 


MH74C00N 


CD4030BE 


LF351N 


SN74LS138N 


RCA 8000-40-4410 1,000 


NAT 8000-74-0011 1,000 


RCA 8000-40-3010 1,000 


NAT 7000-00-8100 1.000 


T-I 3007-41-3810 1,000 


COMTEST 

PARTS LIST 


UPROC BD,All,3100 


1110-70-0067 
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MFGR 


REFERENCE DESIGNATORS 


PART DESCRIPTION 


SWITCH, DIP 4 POLE 


ORIG MFGR PART NO 


K40-04S 


ARE 


PART NUMBER 


5112-00-0007 


QTY 

1.000 


COMTEST 
PARTS LIST 


UPROC BD, 


All, 


3100 


1110-7Q-0067 
PACE 4 


C 

REV 



U KFKKKNCF 0F.S [ C N ATORS 

PART DESCRIPTION 

ORTO MFCR 

PART NO 

MFCR 

PART NUMBER 

QTY 


A12/SWITCH PLUG ASSY 




1219-70-0039 

1.000 


HEATSINK, INVERTER 




1417-30-0200 

1.000 

C08, C09, C12, C13 

CAP, DISC, 1KV, .01UF 

5GA-S10 


SPR 

1510-10-1103 

4.000 

C17 

CAP, DISC, .05UF 

UK25-503 


C-L 

1510-14-1503 

1.000 

C03, C16 

CAP, MON, 50V, .01UF 

CW15C103K 


C-L 

1510-14-4103 

2.000 

crwi, co 7 

CAP, TANT, 70 V, I OOF 

1 901)106X9020.1 A1 

SPR 

1510-25-2100 

7.000 

C02, C04 

CAP, TANT, 35V, 1UF 

196D105X9035HA1 

SPR 

1510-25-3109 

2.000 

CIA 

CAP, ELECT, 16V, 

2200UF 

SM16VB2200K 

UNCHM 

1510-27-3222 

1.000 

C15 

CAP, ELEC, 16V, 100UF 

20YH100 


MOVS 

1510-27-6101 

1.000 

COl 

CAP, FILM, .1UF 

225P010491WD3 

SPR 

1510-61-7104 

1.000 

C05 

CAP, FLIM, .15UF 

225P15491XD3 

SPR 

1510-62-1154 

1.000 

CU 

CAP, FILM, 250V, .22UF 

160/.22/K/250/F 

WSTLK 

1510-62-3224 

1.000 


DS PC BD, 3100-A12 

FROM: 3210-05-0046 




1717-00-0069 

1.000 

J01 

CONN, MALE, 7-PIN 

09-80-1073 

MOL 

2112-05-0016 

1.000 


MICA INSULATOR 

B08853A001 

MOT 

2810-11-0004 

8.000 


NYLON BUSHING 

B51547F005 

MOT 

2810-11-0005 

4.000 


NUT, 4-40X1/4, NP 

8003-NP 


F-S 

2810-14-4104 

4.000 


HEX NUT 6-32 CRES. 

STNLS 

70206 


F-S 

2810-16-0024 

4.000 


SCW, PFH, 4-40X5/16 
STAINLESS 

22223 


F-S 

2810-23-0052 

4.000 


SCW, PFH, 6-32X3/8 
STAINLESS 

22244 


F-S 

2810-23-0060 

4.000 


WSHR, SPCR, 6, .1401D 

97313 


F-S 

2810-26-0012 

4.000 


WASHER, #4, TIN PLATE 



W-I 

2810-28-0032 

4.000 

U09 

PHOTON COUPLED FET 

mm 


G-E 

3710-00-0010 

1.000 

R23 

POT, 10K 

3386W-1-103 

BOU 

4610-02-0103 

1.000 

R04, R12 

POT, 5K 

3386W-1-502 

BOU 

4610-02-0502 

2.000 

R27, R29, R31, R33 

RES, C, 1/4W, 5%, 100 

CF1/4-100 


ASE 

4700-15-1000 

4.000 

R02, R40, R43 

RES, C, 1/4W, 5%, IK 

CF1/4-1K 


ASE 

4700-15-1001 

3.000 

R16, R17, R18, R19 

RES, C, 1/4W, 5%, 10K 

CF1/4-10K 


ASE 

4700-15-1002 

4.000 

R09, R41, R42 

RES, C, 1/4W, 5%, 100K 

CF1/4-100K 


ASE 

4700-15-1003 

3.000 

R39 

RES, C, 1/4W, 5 %, 2K 

CF1/4-2K 


ASE 

4700-15-2001 

1.000 

R25 

RES, C, 1/4W, 5%, 2.2K 

CF1/4-2.2K 


ASE 

4700-15-2201 

1.000 

R37 

RES, C, 1/4W, 5%, 22 

CF1/4-22 


ASE 

4700-15-2209 

1.000 

ROl 

RES, C, 1/4W, 5%, 27K 

CF1/4-27K 


ASE 

4700-15-2702 

1.000 

R15, R20 

RES, C, 1/4W, 5%, 3.3M 

CF1/4-3.3M 


ASE 

4700-15-3304 

2.000 

R34 

RES, C, 1/4W, 5%, 4.3 

RCF-4.3-QB 


CII 

4700-15-4308 

1.000 

R08 

RES, C, 1/4W, 5%, 4.7K 

CF1/4-4.7K 


ASE 

4700-15-4701 

1.000 

R36 

RES, C, 1/4W, 5%, 470K 

CF1/4-470K 


ASE 

4700-15-4703 

1.000 

R38 

RES, C, 1/4W, 5%, 5.IK 

CF1/4-5.1K 


ASE 

4700-15-5101 

1.000 

RIO 

RES, C, 1/4W, 5%, 5IK 

CF1/4-51K 


ASE 

4700-15-5102 

1.000 

R06, R14, R21 

RES, MF, 1/8W, 17 ., 10K 

RN55D-10K 


MILSP 

4701-03-1002 

3.000 

RU 

RES, MF, 1/8W, 17 ., 

18.2K 

RN55D-18.2K 

MILSP 

4701-03-1822 

1.000 
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u f:F r.Rj- nc!•: mss; f; jtators._ 

K03 

R07 

R05 

R13 

R22 

R24 

R26, R28, R30, R32 

CR03 

CR07 

CR01, CR02, CR04, CR05, 
CR06 

QOl 

Q02 

Q03, Q05, Q07, Q09 
Q04, Q06, Q08, QIO 


U08 

U05 

UOl 

U07 

U03, U04, U06 

U02 


PART DESCRIPTION 

OR fG MFCR PART NO 

MFGR 

PART NUMBER 

QTY 

RES, MK, X/8W, 17., 20K 

RN55D-20K 

MILSP 

4701-03-2002 

1.000 

RES, MF, 1/8W, IX, 

221K 

RN55D-221K 

MILSP 

4701-03-2213 

1.000 

RES, MF, 1/8W, 1%, 

26.7K 

RN55D-26.7K 

MILSP 

4701-03-2672 

1.000 

RES, MF, 1/8W, 1%, 

30. IK 

RN55D-30.IK 

MILSP 

4701-03-3012 

1.000 

RES, 1/8W, 17., 49.9K 

RN55D-49.9K 

MILSP 

4701-03-4992 

1.000 

RES, MF, 1/8W, 1%, 

61.9K 

RN55D-61.9K 

MILSP 

4701-03-6192 

1.000 

RES, WW, 3W, 1%, 1 

RS2B-3W-1-1% 

DAL 

4702-55-1008 

4.000 

DIODE, ZENER, 6.2V 

1N4735 

MOT 

4801-01-4735 

1.000 

DIODE 

MR501 

MOT 

4806-02-0007 

1.000 

DIODE, SIGNAL 

IN9I4 

G-E 

4807-01-0914 

5.000 

TRANSISTOR 

PN2222 

NAT 

4901-02-2220 

1.000 

TRANSISTOR 

2N4403 

NAT 

4901-04-4030 

1.000 

TRANSISTOR 

TIP35C 

MOT 

4902-00-0350 

4.000 

TRAN, MOSFET 

STATIC SENSITIVE 

IRF531 

IREC 

4902-00-5310 

4.00 

WIRE, 22, RD 

FROM: 6012-12-2999 



6012-12-2222 

15.000 

WIRE, 22, WH 

MIL-W-16878D-B-22-WH 

MILSP 

6012-12-2999 

15.000 

WIRE, 14, UL1015, BL 

UL1015-14-BK 

ULSP 

6013-11-4000 

10.000 

WIRE, 14, UL1015, RD 

UL1015-14-RD 

ULSP 

6013-11-4222 

10.000 

OP AMP 

LF351N 

NAT 

7000-00-8100 

1.000 

DUAL OP AMP 

TL0S2CP 

T-I 

7000-00-8200 

1.000 

TIMER 

MC1455P1 

MOT 

7000-14-5500 

1.000 

QUAD 2-IN NAND 

STAT. SENS. 

MM74COON 

NAT 

8000-74-0011 

1.000 

QUAD 2-INP POS NOR 
STATIC SENSITIVE 

DM74C02 

NAT 

8000-74-0211 

3.000 

DUAL J-K FLIP-FLOP 
STATIC SENSITIVE 

MM74C76 

NAT 

8000-74-7611 

1.000 
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REFERENCE DESIGNATORS 

PART DESCRIPTION 

ORIG MFCR PART NO 

MFGR 

PART NUMBER 

QTY 

C.R05, CR06 

DIODE, RECTIFIER 

STATIC SENSITIVE 

1N5825 

MOT 

4806-01-5825 

2 .000 

J01 

HDR, DBL, STRT, 26 PIN 

800-583 

SPST 

2112-08-0066 

1.000 

JO 2 

CONNECTOR, MOLEX 

09-66-1061 

MOL 

2112-08-0032 

1.000 

Q01 

TRAN, MOSFET 

STATIC SENSITIVE 

IRF531 

IREC 

4902-00-5310 

1.000 

Q03 

TRANSISTOR, POWER (0) 
STATIC SENSITIVE 

TIP31 

MOT 

4902-00-0311 

liOOO 

ROl, R02 

RES, C, 1/4W, 5%, 56K 

CF1/4-56K 

ASE 

4700-15-5602 

2.000 

K03 

RES, C, 1/4W, 5%, 15K 

CF1/4-15K 

ASE 

4700-15-1502 

1.000 

R04 

RES, C, 1/4W, 5%, 680 

CF1/4-680 

ASE 

4700-15-6800 

1.000 

R05 

RESISTOR, VARIABLE IK 

3386W-1-102 

BOU 

4610-02-0102 

1.000 

R06 

RES, C, 1/4W, 5%, 51 

CFl/4-51 

ASE 

4700-15-5109 

1.000 

- K07 

RES, C,,1W, 5%, 33 

GB3305 

A-B 

4700-35-3309 

1.000 

U01 

VOLTAGE REG, 12 

STATIC SENSITIVE 

LM78L12ACZ 

NAT 

7000-78-1220 

1.000 

XA01, XAQ2, XA03, XA04, 
XA05, XA07, XA08 

PC EDGE CONN, GOLD 

530666-6 

AMP 

2112-27-0010 

7.000 

XA06 

PC EDGE CONN, 72-CKT 

1-530666-0 

AMP 

2112-27-0011 

1.000 

XP01 

CABLE ASSY, RIBBON 
MOTHER BE/CPU 

6011-60-0046 

W-I 

6011-60-0046 

1.000 

XP02 

CABLE ASSY, RIBBON 
MOTHER BD/A10 

6011-60-0047 

W-I 

6011-60-0047 

1.000 

Q2 

TRANS, POWER 

TIP32 

MOT 

4902-00-0321 

1.000 

1 


, 
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SECTION 8 


SCHEMATICS & COMPONENT 
BOARD ASSEMBLIES 


The Schematics appear in the following order: 

Cable Interconnection Diagram 

Front Panel Wiring 

Rear Panel Wiring 
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A4 Generator Board 

A5 Audio Boo'd 
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A7 Deflection Board 

A8 High Yoltage P.S. Board 

A9 LCD Board 

A10 Front Panel Board 

A11 Processor Board 

A12 Inverter Board 

A13 Mother Board 



Al RECEIVER BOARD BLOCK DIAGRAM 


















Al PHASE LOCKED LOOPS BLOCK DIAGRAM 



61 MH2 PLL 































A3 HIGH FREQUENCY SYNTHESIZER BLOCK DIAGRAM 






























A4 GENERATOR BOARD 
IF MODULATION AND OFFSET CIRCUITS 
BLOCK DIAGRAM 


AM 

DETECTOR 

CR3 


AMP. 
^ Q2 


AM LEVEL^ 
FROM A10' 


sAMP 
U 4E> 


^INTEGRATOR 
U7AS- 


J7B>— 

'"AGC 


238 KHZ. 
FROM Ai 



FM, jZC MOD ■ 
INPUT 



LEVEL 


2 U26>- C 

•Inverter 


' 2 U26>— 
"'BUFFER 


jvLOG AMP 

2 | \ I 


VOLTAGE 

CONTROLLED 

oscillator 

_U3,CR I 


^BUFFER 
Ql >— 



61 MHZ 


MIXER 
L Ml 


20-21 MHZ 
(AT NO OFFS 


All 

CONTROL 8c' 
DATA LINES 

3.2 MHZ > 
FROM A6' 


-s-N 

PHASE 

LOCK 



.^BUFFER 

Q7>- 


70-128 MHZ 














A4 GENERATOR BOARD ( 

RF GENERATOR POWER DETECTION ALARM CIRCUITS 

BLOCK DIAGRAM _ 


SWITCH 



SWITCH 

Q 15 


QI7 


SWITCH 

a i8 



REVERSE 

% 

POWER 


PROTECTION 

s' 

U23 24 25 

CR 31-34 


-7dBm J2 
A3 RFo)-— 

OUTPUT 


4d B 

MATCHING 

PAD 

R 101 -103 


RF BUFFER 
|\AMP 


UI7,18,19 


MIXER 
l M2 


20 d B 
PAD 

RI76-I78 


COMPARATOR 


RI36,137,172 


ATTENUATOR 
POWER SINK 
150 W MAX 
AT4 


OVERTEMP rrf23 
SENSOR ° 


UV KI,K2 


COMPARATOR^ 

-<1/Cu20 


SWITCH 
Q 19 


SWITCH 
Q 19 


SWITCH 

Q 16 


ALARM 

OSC 

U 22 


BUFFER^ 


POWER 
DETECTOR 
CR 27, 28 


CALIBRATED 

AMP 



■ RF 

-in/out 

DET 

/WATTS 

OUT 

< WATTS 


METER 

DRIVES 


'CELL 
' WATTS 

,ALARM AUDIO 
'TO A7 


20-21 MH2 
__ (AT NO OFFSET) 

(% R V-or°- 

V / ■ o 


20 dB 
ATTEN 

RI82 ) 183, 
188 


20 dB 
ATTEN 

R 184,185,' 
166 


33 M Hi 
LOW PASS 
FILTER/AMP 

LI4.15, 09,12,13 


MATCHING 

XFMR 


ATTEN. 

select; 
(F. R) 


BANDPASS 

SELECT 

Ull, 13 


66-67MH2 

BANDPASS 

FILTER 

Q8JDJI.I4U3.I6 





















A5 AUDIO SYNTHESIZER BOARD BLOCK DIAGRAM 
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